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Abstract 
This study investigates the efficacy of the combination of two cognitive programmes, RAVE-O and 
Instrumental Enrichment, on reading comprehension in Grade 3 children with learning difficulties. 
RAVE-O (Retrieval, Automaticity, Vocabulary, Engagement plus Orthography) is based on cognitive 
and behavioural research in the underlying processing and linguistic systems involved in fluent 
reading and targets each of these intentionally to teach children with reading impairments to read 
with comprehension. Instrumental Enrichment employs explicit instructional techniques to facilitate 
the learning process and promote the use of metacognitive strategies. Both RAVE-O and IE develop 
language and cognitive functioning, but are reliant on different modalities to do so. It was 
anticipated that the use of these programmes in combination would support the varied needs of 
learning disabled children more effectively than had each programme been used independently.   
This modest study took place in a small Johannesburg remedial school over the period of one year 
and followed a Grade 3 teacher’s implementation of RAVE-O and IE in combination. Quantitatively, a 
pre- and post-test comparison of standardised reading scores indicated improvement in reading 
comprehension levels. Qualitatively, strong patterns emerged about the value of implementing 
RAVE-O and IE together. Results highlight the crucial role of intentional mediation for effective 
reading instruction in remedial schools and the advantage of effective strategy use in the reading 
process. This intervention model may offer valuable solutions for elevating literacy rates in South 
African mainstream students and for sustainable teacher development in the South African 
mainstream and remedial contexts. 
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Chapter 1 Introduction 
1.1 Background 
At the remedial school where I teach we encounter children who experience a range of learning difficulties. In 
the past these developmental disorders were lumped together and explained as ‘minimal brain dysfunction’ 
or ‘soft neurological signs’ (Nicolson & Fawcett, 2007, p.135). More recent research findings have divided this 
overarching diagnosis into mainly individual developmental disorders. Nicolson and Fawcett (2007) identify 
the most prevalent developmental disorders as dyslexia; attention deficit/ hyperactivity disorder (ADHD); 
specific language impairment (SLI); developmental coordination disorder (DCD); autism; and generalised 
learning difficulties (GLD). Children who have these developmental disorders make up the students in my 
class. In addition, many of the children in my class have what is called ‘co-morbid’ diagnoses. Co-morbidity is 
the presence of one or more disorders in addition to the primary disorder (DiPasquale, 2010). In many 
instances and for a variety of reasons, cognitive functioning is impaired.  
One cognitive function that may be impaired is working memory. Working memory refers to the ability to 
hold and manipulate information over short periods of time in order to carry out complex cognitive tasks 
such as learning, reasoning and comprehension (Baddeley & Hitch, 1974; Siegel & Ryan, 1989). Many children 
across the spectrum of disorders in my class have a working memory deficit.  
Current research suggests that a strong relationship exists between working memory and language 
comprehension (Gathercole, 1998). This may affect cognitive ability to process information efficiently. The 
ability to organise experiences into general classes and larger concepts by symbolising ideas and concepts of 
language is crucial for language development (Owens, 2005). This is known as information processing and is 
fundamental in understanding the world around us and enabling an individual to communicate effectively 
(Jooste & Jooste, 2007). Information processing is responsible for encoding and integrating information, 
problem solving, decision making and planning (Gillam, Cowan & Marler, 1998). Many of the children in my 
class, and to a great extent children with learning disabilities, process language inefficiently. These, together 
with other cognitive dysfunctions such as attentional difficulties, have a significant impact on learning in 
general.  
As a remedial teacher I attempt to address learning in all areas, however, I have become specifically 
interested in reading comprehension owing to its relationship to all other learning. The ability to make 
meaning from written text is vital to most school learning. Children are required to read and follow 
instructions on worksheets and assignment or test papers and gather information from written texts for 
application and critical analysis. As children progress through the grades more and more of their learning is 
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reliant on their ability to independently comprehend written text. Therefore, it is not enough that our 
children can just read, they must be able to read critically. 
Proficient reading comprehension is dependent on the simultaneous use of a host of cognitive functions 
(Moats & Tolman, 2009). As a result of their cognitive dysfunctions the children that I teach typically have 
difficulty making meaning from text1. When considering these difficulties, I became interested in how I could 
help these children to improve their comprehension of text. I consulted the literature in order to identify the 
underlying skills fundamental to being a good reader and investigated how these could be consolidated while 
at the same time redressing cognitive dysfunctions.        
I looked to the field of cognitive neuroscience for answers. Cognitive neuroscience is a fairly new and dynamic 
field of research that is the nexus between psychology, biology and neuroscience (Franks, 2010). Conceptual 
and technical elements are drawn from these three disciplines to study specific aspects of the brain and mind 
such as learning and memory, neural and cognitive development, and language and reasoning 
(http://bcs.mit.edu/). People who work in this field believe that it is possible to ‘rewire’ the brain for more 
effective learning (Nunley, 2003; Feuerstein, Rand, Hoffman & Miller, 1980; Wolf, 2007) which corresponds 
with my goal to improve these specific children in my class's reading ability.  
Cognitive neuroscience overlaps with education in an emerging field called Mind, Brain, Education (MBE) 
which strives for education to be more firmly rooted in research and for adaptations to research methods 
that allow for more practical use in education (Martin & Groff, 2011). Thus I identified two well researched 
programmes that claimed to rewire the brain and undertook to test their combined effectiveness in helping 
my learning disabled (LD) children to improve their comprehension of text. This I did as a first step to provide 
evidence for future researchers to conduct more scientifically rigorous research.  
The first programme is a cognitive reading programme named RAVE-O (Reading, Automaticity, Vocabulary, 
Engagement and Orthography) which combines knowledge of the underlying linguistic and processing 
systems involved in reading in an attempt to address through explicit instructional activities these key 
components in reading, and also the major known obstacles to reading development of letters, words and 
connected texts (Wolf, 2007). My initial introduction to RAVE-O was through colleagues who had attended a 
RAVE-O conference in Boston, USA in 2008. Later that year my school was used as a site to conduct research 
into the viability of using RAVE-O in the South African context. A case study was conducted with a small group 
of the weakest readers in the Grade 2 class (Randleff-Rasmussen, 2009). The results of the study submitted in 
2009 were positive and I was excited to trial RAVE-O in my class. 
                                                          
1 In this research I refer to the word ‘text’ to mean in the written mode. 
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Despite my interest in RAVE-O, I was critical of the way that it had been implemented in this study. First, I 
questioned whether the programme might be more successful if used in a whole class situation. I reasoned 
that as opposed to a pull out programme, whole class instruction might result in greater transference of 
strategies as well as greater depth in discussion. Second, I wondered whether the RAVE-O approach through 
its largely discussion type format would reach all the learners in my class equally.  Finally, even as RAVE-O 
addressed reading difficulties, I speculated whether RAVE-O would sufficiently redress cognitive dysfunction.  
One type of cognitive dysfunction missing from Nicolson and Fawcett's (2007) list of most prevalent disorders 
is Nonverbal Learning Disability (NLD). I have found NLD (from mild to significant) to be more prevalent than 
Nicolson and Fawcett have indicated. Though I did not question whether these types of children would 
benefit from RAVE-O, I did question whether it would be able to sufficiently impact their areas of difficulty.   
Students experiencing nonverbal difficulties present a perplexing challenge to their teachers. Typically these 
children will have proficient auditory attention and learning capabilities, good verbal skills, advanced 
vocabulary and a large store of factual information which means that they can usually tell you something 
about everything. They often have well developed phonemic awareness, segmentation, and blending abilities 
and can usually decode words for reading and spelling (Hamilton Health Sciences, 2004). However, they 
cannot make sense of visual information, like maps and diagrams, facial expressions or gestures (Peake, 
2012). One explanation for this is that the left hemisphere of the brain which handles verbal information 
operates effectively, while the right hemisphere that manages visual perceptual information does not 
(Brandon University, 2010). Thus, their ability to process nonverbal information is impaired. While these 
children are good at noticing details, they struggle to extricate details from the whole and often do not get 
‘the big picture’. They experience difficulty with abstract reasoning and their ability to analyse, organise, 
categorise, sequence and synthesise is poor. They have impaired logical reasoning and problem solving, and 
lack concepts and insight that are needed for everyday interactions and learning (Vacca, 2001). 
This profile leads to patterns of secondary learning deficits that are evident in the classroom (Mamen, 2010). 
Children with nonverbal learning difficulties may present with fluctuating activity levels, a short attention 
span and impulsive tendencies (Peake, 2012). They experience difficulty in areas of mathematics as they have 
weak number concepts; poor understanding of mathematical concepts like place value and estimation; 
struggle to align numerical information correctly to facilitate correct computation; and fail to pay attention to 
the detail, such as mathematical signs (Vacca, 2001). Children experiencing nonverbal difficulties struggle 
with handwriting including spacing and letter formation. This is likely to result from inadequate 
entrenchment of patterns where coordination is required, such as in activities involving gross and fine motor 
planning (Peake, 2012). For this reason art and sport can also be areas of frustration.  
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Other challenges include poor organisation, in terms of space, body and thoughts and consequently children 
with NLD often struggle to put their thoughts into writing. They lack the ability to interpret subtle aspects of 
communication and comprehend basic signals that are used to communicate on a nonverbal level within 
society (Marti, 2004) and they fail to interpret some aspect of language such as sarcasm, humour, multiple 
meanings of words, and nuances of language (Vacca, 2001). As previously stated, information processing is 
fundamental in understanding the world around us and enabling an individual to communicate effectively 
(Jooste & Jooste, 2007) and since children with NLD struggle in this area they have a flawed understanding of 
the world. This, together with poor reasoning abilities results in a failure to effectively understand what they 
read.   
So while RAVE-O does offer opportunities to highlight and discuss the nuances in language that lead to a 
greater understanding of the world, as well as reasoning skills, it generally targets the NLD child’s areas of 
strength. It appears to do little to improve their ability to process nonverbal information on a wider scale.  To 
make up for what I perceived to be lacking when attempting to work with these children, I decided to use a 
cognitive thinking skills programme named Instrumental Enrichment (IE) in conjunction with RAVE-O.  
IE aims to improve cognitive thinking in general by addressing the process of learning as opposed to specific 
skills and content (Feuerstein et al., 1980). It aims to build strong foundations for school success and so gives 
explicit instruction into cognitive strategies such as organisation, comparison, selective attention, problem 
identification, approach to task, thought integration, self-regulation, feeling of challenge and feeling of 
competence. It teaches students to select and coordinate cognitive strategies that are appropriate for the 
task at hand.   
The potential benefit of using these programmes together is that while both programmes develop language 
and cognitive functioning, one uses thinking to improve language and reading and the other uses language 
and nonverbal modalities to improve thinking (and therefore reading). The nonverbal modalities take the 
form of pencil and paper tasks and offer children who typically perform poorly when expected to put learnt 
skills to paper, such as children with NLD, an opportunity to practise their visual perceptual skills and 
cognitive reasoning skills. These improved skills can then be more effectively applied to reading, in 
combination with the specific reading, language and cognitive skills that have been developed through the 
RAVE-O programme. I anticipated that IE would enable more of the children to derive greater benefit from 
the RAVE-O programme and in this way strengthen RAVE-O through its use alongside IE. This was appealing in 
that it had a greater chance of meeting the diverse needs of the children in my class.  
 
 
5 
 
1.2 Aim of this Research 
The chief aim of the research was to find out whether a cognitive approach, designed to improve cognitive 
thinking skills, language and the processing systems involved in reading, is effective in improving 
comprehension of text in Grade 3 children experiencing learning difficulties in a small Johannesburg remedial 
school. To this end, two cognitive programmes, RAVE-O and IE, were used in combination.  
This study aims to build on and contribute to the growing body of evidence that recommends the use of 
cognitive programmes in general. It intends to provide additional insight into the effectiveness of RAVE-O 
when implemented in a slightly different format from what has previously been analysed, and to consider 
whether the effectiveness of RAVE-O can be improved when it is combined with IE. As a small scale project, 
my hope is that the findings of this research provide impetus for large scale, empirical researchers to offer 
causal relationships for the trends that I have observed.  
 
1.3 Research Questions  
The research asks: What is the effect on Grade 3 learners’ comprehension of text, when Instrumental 
Enrichment and RAVE-O are implemented together? 
The study also addresses four sub-questions: 
 Are there identifiable changes in learning disabled children’s ability to comprehend text when cognitive 
strategies are used explicitly? 
 Are children with learning disabilities able to apply the skills that they have learnt in RAVE-O and IE to 
different reading tasks? 
 How did children engage with RAVE-O and IE? 
 What did I learn from combining RAVE-O and IE that informs my teaching practice? 
 
1.4 Rationale 
My teaching practice over the last ten years has been guided by a cognitive framework. Since cognition is the 
process of knowing and more importantly the process of being aware of knowing, thinking, learning and 
judging, a cognitive approach assists children to use their reason, intuition and perception to learn (Olson & 
Land, 2007). A variety of factors are acknowledged to affect learning, such as culture, motivation and brain 
functioning, and as such a cognitive approach involves understanding how these factors influence learning 
and teaching children to account for these in their approach to a task. The fusion of cognitive and 
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neuroscientific approaches to learning provides additional insight and understanding about how the brain 
functions (or dysfunctions) and how this affects learning. Given that the tenets of cognitive neuroscientific 
research claim that it is possible to make sustainable changes to the ‘wiring’ of an impaired or dysfunctional 
brain (Wolf, 2007; Feuerstein et al., 1980; Nunely, 2003), I came to believe that it is possible to remediate 
areas of weakness in children who experience barriers to learning. For me as a teacher with this goal in mind, 
it is essential that the most effective methods of remediation are identified and that knowledge is generated 
about how these are forged together to develop programmes that work. 
Much research has been completed in the fields of reading, reading comprehension, language development 
and cognitive functions (Wolf, 2007). A review of the literature provides insights into the different ways in 
which children learn. Children who function 'normally' within the classroom and acquire skills according to 
age related norms typically select and coordinate cognitive strategies that are appropriate for the task at 
hand (Olson & Land, 2007).  This is not the case with the LD children in my class. Various facts about the way 
that children with LD learn in general were highlighted in the literature. There appears to be difference in the 
rate of learning (Surgden, cited in Hessels et al., 2009) and particular difficulty in acquiring complex skills 
(Reynolds, Nicolson & Hambly, 2003). They make limited use of strategies, experience difficulties bridging 
strategies to novel situations (Fuchs et al., cited in Hessels et al., 2009); apply learned strategies ineffectually 
(Pressley & Levin, cited in Hessels et al., 2009); depend on inefficient strategies or strategies that demand too 
much effort (Bjorklund, Miller, Coyle & Slawinski, cited in Hessels et al., 2009); show difficulty consolidating 
and combining skills (Fawcett, 2006a); and have limited meta-cognitive knowledge (Hessels et al., 2009). This 
information stresses the importance of using a cognitive approach that teaches cognitive strategies both 
explicitly and intentionally and attempts to construct situations in which children are supported in 
transferring and applying these strategies appropriately to different contexts. This needs to be undertaken in 
a specific and repetitive manner in an attempt to rewire the dysfunctional neural pathways (Nunley, 2003). 
This area has been widely researched, however, little research has been completed where cognitive thinking 
programmes (Instrumental Enrichment) and cognitive reading programmes (RAVE-O) have been combined. If 
these programmes can be seen to successfully complement each other in this study, my school will have 
more information on which to base the selection of programmes we use when attempting to remediate 
language, critical thinking and comprehension difficulties in the children at our school. Furthermore, if these 
programmes are proven to be successful in my remedial school, this information can be extrapolated to other 
remedial environments. 
Success in the more challenging remedial environments could hold lessons for South African schools in 
general. Given the inclusive policy of the South African education system, mainstream classrooms include 
children experiencing difficulties learning.  Furthermore, recent studies into literacy rates have indicated poor 
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standards of literacy. In the 2006 Progress in International Reading Literacy Study (PIRLS) the Grade 4 
students in South Africa had the worst literacy rates of the 45 education systems included in the study. The 
results of the 2011 prePIRLS and PIRLS study are not significantly different to 2006 and indicate low 
performance that is consistently below the International average of 500 (Howie, van Staden, Tshele, Dowse & 
Zimmerman, 2012). Based on their analysis of the PIRLS data, Howie, Venter and Van Staden (2006) 
speculated that poor teaching in South African schools and ineffective teacher training practices are 
responsible for the poor literacy rate among South African learners. This indicates an urgent need to relook at 
the teaching of reading in South Africa and the results of this research could begin to inform the development 
of literacy programmes for all South African children. 
On a personal level, the data can be used to inform my own teaching practice so that I can be more effective 
when addressing the needs of the children I teach. Given my leadership position in the school, the results of 
this research could further inform my ability to select effective programmes and to train and mentor other 
teachers.  
 
1.5 Chapter Outline  
Chapter 1 provides an introduction to the research; Chapter 2 reviews the main bodies of literature which 
inform the research topic; Chapter 3 describes the research site and participants, typical RAVE-O and IE 
lessons, the research design and, data collection and analysis methods; Chapters 4 and 5 describe the data 
and the relationships that emerged; and in conclusion, Chapter 6 summarises the findings and includes 
recommendations for future implementation of IE and RAVE-O in developing comprehension of text in all 
children. 
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Chapter 2 Literature Review 
 
In order to examine whether Instrumental Enrichment and RAVE-O can be used to enhance reading 
comprehension, aspects of the literature that relate to these two programmes are discussed.  
First, this review of the literature informs what it means to be learning disabled and how learning disabled 
children differ from their age related peers when acquiring skills. How this ‘difference’ poses challenges for 
teachers will also be addressed. I will look at some of these challenges, with specific reference to the learning 
disabilities that are encountered in my classroom. 
Second, the literature review examines what is involved in reading and learning to read, with particular 
reference to children who experience difficulties learning to read. From this information I draw together 
essential aspects that I believe should form the foundation of a good reading programme to address the 
needs of all children, especially those with difficulties learning. RAVE-O and what it achieves in relation to 
these criteria are discussed. 
Third, IE, a cognitive thinking programme, is investigated to ascertain whether it can be used in conjunction 
with RAVE-O to target aspects that may be missing from, or require further attention in the RAVE-O 
programme. Finally, IE and RAVE-O are examined to see where they might meet the needs of the poor reader 
and how they might complement each other and overlap in targeting different areas that are essential to the 
development of comprehension skills.  
 
2.1 What it Means to be Learning Disabled 
This research was conducted in a remedial primary school where every student taking part in the study 
experience one or more learning disability. Historically, ‘learning disabled’ was defined as a class of specific 
disorders where a discrepancy exists between Intelligence Quotient (IQ) and achievement (Fletcher, Morris & 
Lyon, 2003). An individual would be diagnosed with a LD when observed cognitive deficits are unexpected in 
relation to other cognitive abilities in spite of quality instruction. However, this definition is contentious as 
Fletcher et al. (2003, p. 30) explain, “the classification model chosen leads to definitions of LD and related 
disorders that, in turn, influence the methods used for its identification” and ultimately the results of studies. 
In this research report my underlying assumptions about LD are based on the traditional definition as this is 
the field within which I have operated for the past 13 years.   
Despite general learning patterns that have been identified in children with LD, each specific LD brings its own 
set of complexities to the classroom. The following LDs have been identified in the Intervention and 
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Comparison groups at my school: dyslexia, attention deficit and hyperactivity disorder (ADHD), attention 
deficit disorder (ADD), specific language impairment (SLI), nonverbal learning disability (NLD), epilepsy, high 
functioning autism, Asperger’s Syndrome, William’s Syndrome and hydrocephalic/ migration disorder. For the 
purposes of this review I focus on dyslexia, ADHD, autistic spectrum disorder (ASD), SLI and NLD as these 
cover the major challenges faced by the learners in both classes that took part in this research.  
 
2.1.1 Dyslexia 
Dyslexia is a neurologically-based, often hereditary, disorder which interferes with the acquisition and 
processing of language. Dyslexia varies in degrees of severity and manifests by deficits in phonological 
awareness, verbal short term memory and rapid naming difficulties and consequently may result in 
difficulties in receptive language and expressive language, including phonological processing in reading, 
writing, spelling, handwriting and in some instances, mathematical abilities (Rose, 2009; Fawcett, 2006b). 
Dyslexia refers to more than just poor reading. It has been argued that poor reading can be caused by a host 
of factors, including environmental and poor schooling, yet dyslexia “is more limited and specific and can be 
used to specify a reading disability associated with an inability to translate written language to speech”(Das, 
2001, p. 1).   
Science, through neuroimaging, suggests some of the strengths associated with dyslexia, such as creativity 
and artistic ability, as well as the underlying causes for dyslexia. These are visual processing, auditory 
processing, short term memory, processing speed, glue ear, and laterality which can affect some or all of the 
following: sequencing, organisation, reading, writing, spelling, mathematical ability and music notation (Peer, 
2006).  
Phonological deficits are commonly accepted in children with dyslexia and their tendency to co-occur with 
other cognitive deficits like reduced processing speed is well documented (Wolf & Bowers, 1999; Nicolson & 
Fawcett, 2007).  Nicolson and Fawcett (1990) termed this the “Automatisation Deficit Hypothesis”. They 
found that children with dyslexia have difficulty making skills automatic and need to ‘consciously 
compensate’ when using even simple skills. Recent research shows that in 95% of people who have dyslexia 
an observable difference is evident in the area of the brain called the cerebellum. According to Fawcett 
(2006a) and Nicolson and Fawcett (2007) the cerebellum is linked to cognition and cognitive functions, such 
as, working memory, attention and time perception, and plays a crucial role in the development of linguistic 
and reading skills.  
In my experience children who have dyslexia show the characteristics of the above mentioned deficits to 
varying degrees. They tend to experience difficulty rhyming, manipulating the sounds in words, establishing 
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sound/symbol relationships, analysing words and holding the sounds in their memory for synthesis. They take 
time to consolidate sight words and to access these from their memory. Owing to their inefficient decoding 
skills, together with their often limited vocabulary and language knowledge, they experience great difficulty 
comprehending written text.   
Knowledge of dyslexia is grounded in a wide body of research, including a study that found that despite 
receiving quality strategy instruction, dyslexic children remain poor readers2, as they are unable to “transform 
simple strategies into more efficient forms” (Swanson, Hoskyn & Lee, 1999, p. 247). This has important 
implications for the strategies that are used in the classroom to help children with dyslexia improve their 
reading.  
Very often there is a double deficit or co-morbidity where children with dyslexia may also be diagnosed with 
ADHD. 
 
2.1.2 Attention Deficit and Hyperactivity Disorder 
According to Barkley and Murphy (2006, p. 3), “attention-deficit/ hyperactivity disorder is the current 
diagnostic label for children presenting with significant problems with attention, and typically with 
impulsiveness and excessive activity as well”.  
ADHD is characterised by developmentally inappropriate degrees of inattention, impulsivity and hyperactivity 
(Rief, 2006). Research using neuroimaging of the brain identifies a link between the impairment of certain 
regions of the brain and difficulties with inhibition and executive functioning (Barkley & Murphy, 2006). Rief 
(2006) compares the executive functions of the brain to the role of an orchestra conductor and provides a list 
of what executive functions involve: working memory, planning, ability to predict, arousal and activation, 
sustaining alertness and effort, self-regulation and self-talk.  It is poor executive functioning that is believed 
to be the main reason for academic failure in children with ADHD.    
In my experience children with ADHD typically rush into tasks without careful thought of the instructions 
given and without developing a plan. They experience difficulty following discussion and struggle to identify 
the important information, unless they are particularly interested in the topic. Their written work repeatedly 
demonstrates poor spatial planning and is lacking in detail. They often experience difficulties when learning 
to read due to impulsiveness, poor attention to detail and a lack of precision and accuracy. Children with 
ADHD guess at words based on a configuration of letters without noting the words’ internal details and fail to 
                                                          
2 In this research I refer to the word ‘reader’ and ‘reading’ as the decoding of written text and not where it can be related to 
alternative text forms. In this instance children who have dyslexia may be proficient at generating meaning from visual texts 
like pictures and movies. 
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use monitoring skills and strategies to cross-check for the precise detail and meaning of print.  In many 
instances guesses at words result in words that are grammatically and syntactically incorrect which they do 
not acknowledge. This affects their ability to make meaning of the text that they are reading.  
Children with ADHD require specific strategies to be taught explicitly so that they can begin to use them, if 
not spontaneously, then in a deliberate manner. 
 
2.1.3 Autistic Spectrum Disorder  
Another group of children that also require strategies to be taught explicitly are children who have been 
diagnosed with Autistic Spectrum Disorder.      
Autism is a complex neurological disorder. The definition of Autism is based on the diagnostic criteria in the 
American Psychiatric Association Diagnostic Statistical Manual of Mental Disorders (DSM-IV) (2000). Autism 
occurs on a spectrum ranging from severe characteristics of autism to less severe characteristics on the 
opposite end of the spectrum, which is usually referred to as Asperger’s Syndrome. Regardless of the type of 
Autistic Spectrum Disorder (ASD), those diagnosed on the spectrum are affected by the ‘triad of 
impairments’. The triad includes difficulties in the following three areas: language and communication, social 
interaction and imagination (Koudstaal, 2005). Brain imaging has shown that petit mal seizures are common 
in the language area of the brain which suggests a link between autism and epilepsy (Nunley, 2003).  
Children in my class with ASD are typically extremely disorganised. They struggle to keep track of their 
belongings and to keep their workspace and thoughts organised. This is necessarily a cause of great 
frustration for them. They require external stimuli, like timetables, to help them manage the routines of the 
day. They avoid change and all diversions from the routine need prior warning. As a result of poor 
communication skills and knowledge of social conventions they regularly appear to be ‘day dreaming’, but 
when questioned they can often demonstrate that they have been attentive during the discussion. 
Nevertheless, they experience difficulties carrying out instructions, have poor planning skills and take time to 
initiate tasks. They may experience difficulty understanding tone of voice, gestures or facial expressions, and 
are very literal in their understanding of language. Children with ASD have pockets of interests and skills, and 
demonstrate a lack of interest in executing tasks that do not fall into these realms. They can have difficulty in 
applying knowledge to different situations, e.g. what may be observed is difficulty inferring that a character in 
a book having just lost a pet, would feel sad, even if they themselves have lost a pet. Furthermore, children 
with ASD may struggle to function when there is an overload of stimuli, such as noise, touch or even 
information, and can have ‘meltdowns’ in these instances.  
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The difficulties that children with ASD experience with reading vary substantially. Many learn to decode 
efficiently, but experience more difficulty understanding the figurative meanings underlying text. After all, 
much of what is written in books is a representation of the social conventions that children with ASD struggle 
to understand in real life. Others may experience more difficulty learning to decode text as in the case of 
children with dyslexia.            
According to experts ASD is becoming more prevalent with international figures showing 1 in 150 children 
receiving an ASD diagnosis (Nash, 2002). This means that more and more teachers will encounter children 
with ASD in their classrooms.  Much needs to be taken into consideration when teaching children with ASD.  
 
2.1.4 Specific Language Impairment 
Another group of children who require special consideration are those who have specific language 
impairment. Specific language impairment (SLI) is a developmental disorder of language learning caused by 
deficits in an area in the brain called the phonological loop (Gathercole & Pickering, 2001). Children with SLI 
demonstrate limitations in listening comprehension and working memory (Bishop, 1999). The result of these 
deficits is that a child with SLI may be overwhelmed by large amounts of information. 
Children with SLI may experience mild comprehension problems and severe deficits in the production of 
morphosyntax (Haynes & Shulman, 1998) and phonology. They may experience word-finding difficulties 
which result in poor sentence formulation due to difficulty selecting the appropriate word. In the extreme, 
children with SLI may have extremely limited use of language resulting in a severe comprehension deficit 
(Bishop, 1999).  
Studies have shown that children with SLI are at risk for impaired verbal working memory, phonological 
working memory and comprehension skills (Montgomery, 2002), which may consequently result in reduced 
learning, limited academic success (Lees & Urwin, 1991) and poor communication skills (Bishop, 1999).  
My experience has informed my professional judgment that children with SLI experience difficulty with both 
receptive and expressive language. They experience significant difficulty understanding language, particularly 
the more abstract vocabulary and concepts. They may miss essential information when information is 
presented orally and have difficulty expressing their own thoughts. It takes time for children with SLI to 
process information and to retrieve words that they would like to use. Generally they experience high levels 
of frustration as their ability to communicate is impaired and more so, because the basic tools for learning in 
the classroom are usually language based. Their difficulties with expressive and receptive language also affect 
their ability to comprehend written language, as in text.   
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2.1.5 Nonverbal Learning Disability 
The final group of children who require special consideration are those who have a nonverbal learning 
disability. The perplexing challenge that these children present to their teachers was discussed in Chapter 1. 
Children with a NLD usually perform well in listening, speaking, reading and spelling tasks due to their 
proficient auditory attention, extensive general knowledge, good verbal and vocabulary skills, and well 
developed phonological awareness. Despite these skills, children with NLD experience cognitive problems. 
They struggle when completing tasks requiring the interpretation of visual information and although they are 
easily able to notice the minute detail in things like pictures, maps and stories, they have little understanding 
of how the separate details hang together. When a child with NLD draws a house, aspects like the design of 
the windows and the pattern on the doors are included in great detail but the general architecture of the 
house may be absurd, such as doors floating in space. This example highlights the difficulties that children 
with NLD encounter, finding the subtle connections between things and making sense of the whole. The 
failure to easily see the big picture also relates to their understanding of language. Although they may have 
an extensive vocabulary, these children are usually only able to understand the literal meaning of a word and 
not the connotations or meanings of a word that can’t be looked up in a dictionary. Thus they encounter 
difficulty understanding jokes, sarcasm and metaphor which are reliant on a person’s ability to distinguish 
nuanced meanings and associations. Furthermore, their ability to process nonverbal information is 
compromised and this together with impaired logical reasoning and problem solving skills, result in a lack of 
conceptual understanding and insight needed for everyday interaction and learning. Areas such as 
mathematics, handwriting and expressive writing are affected, as is the ability to effectively comprehend text 
(Peake, 2012; Brandon University, 2010; Vacca, 2001; Jooste & Jooste, 2007; Mamen, 2010). 
 
2.1.6 A Review of Dysfunctions 
Dysfunctions, presenting deficits and how these manifest, as they relate to dyslexia, ADHD, ASD, SLI and NLD 
(discussed in Chapter 1) are represented in Tables 2.1, 2.2, 2.3, 2.4 and 2.5 below. They draw on my own 
experience as well as the above literature outlining each dysfunction.  A review of each table makes it 
possible to identify common areas of dysfunction, e.g. poor auditory processing; poor language processing 
and development; memory difficulties; phonological difficulties; attentional difficulties and poor strategy use.  
Also interesting is that these dysfunctions manifest in strikingly similar ways, including where dysfunctions 
may differ between disorders. Examples of common manifestations are: low self-esteem; poor receptive 
language and difficulties comprehending language; difficulties learning to read and comprehend text. 
Operating from within a cognitive framework, it is critical to gain a deeper understanding of how these 
neurological factors affect the acquisition of reading skills, especially when they combine with other factors 
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such as environmental influence, motivation and interest. This information is valuable when developing a 
reading programme that is tailored to the specific needs of LD children.  
 
Table 2.1 Table of Dyslexia Dysfunction & Manifestations 
D
ys
le
xi
a 
Dysfunction Presenting Deficits Manifestations 
Poor auditory processing 
Difficulties  distinguishing and identifying sounds 
in words 
Low self-esteem 
 
Poor receptive language 
 
Poor expressive  
language 
 
Difficulties  
comprehending text 
 
Difficulties with reading 
 
Difficulties with spelling 
 
Difficulties with writing 
 
Difficulties with  
arithmetic 
 
Difficulties with music 
notation 
Difficulties processing oral language  
Poor language processing 
Poor acquisition of language 
Poor organisation & classification of information 
Poor verbal short-term  
memory 
Inability to manipulate information 
Difficulty holding sounds in memory for synthesis 
Poor language comprehension 
Poor phonological  
awareness and  
processing 
 Ability to manipulate sounds is poor 
Difficulty identifying rhyme 
Difficulties with analysis and synthesis 
Difficulty establishing sound symbol relationships 
Poor sequencing skills 
Poor visual processing 
Difficulties identifying letters 
Difficulties identifying words by sight 
Rapid naming difficulties 
Slow to access information in the brain 
Slow processing speed 
Slow to access words from memory 
Automatisation deficit 
Difficulty making learned skills automatic 
Slow to learn letters and words 
Poor laterality Tracking difficulties 
Poor organisation Difficulty organising thoughts 
Time perception Difficulty allocating time & working to deadlines 
Attention difficulties Difficultly remaining focused 
Poor use of strategies 
Limited use of strategies 
Difficulty bridging skills to novel situations 
Apply strategies ineffectually 
Use strategies that are effortful 
Difficulty combining skills 
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Table 2.2 Table of ADHD Dysfunction & Manifestations 
A
D
H
D
 
Dysfunction Presenting Deficits Manifestations 
Significant problems with 
attention 
Sustaining alertness Low self-esteem 
 
Poor language comprehension 
 
Difficulties following  
instructions and discussion 
 
Difficulties learning to read, 
including: 
*Guessing words 
*Failure to acknowledge errors  
*Failure to monitor  
comprehension when reading 
*Poor comprehension of text 
 
Difficulty identifying important  
information 
 
Written work lacks planning & 
detail 
 
Difficulties with spelling,  
writing & arithmetic 
Sustaining effort 
Arousal and activation  
Difficulties retaining information 
Difficulties recalling information 
Limited self-talk 
Limited self-monitoring 
Impulsivity 
Rush into tasks 
Lack of planning 
Lack of attention to detail 
Lack of precision and accuracy 
Poor self-regulation 
Poor decision making 
Hyperactivity Need to move frequently 
Poor working memory Inability to manipulate information 
Difficulties with inhibitions 
Act against social norms 
Receive negative attention 
Poor executive functioning 
Poor organisation & classification 
Poor language development 
Poor communication ability 
Difficulties integrating information 
Difficulties with problem solving 
Poor planning skills 
Poor ability to predict 
Poor use of strategies 
 
 
 
Limited use of strategies 
Difficulty bridging skills to novel situations 
Apply strategies ineffectually 
Use strategies that are effortful 
Difficulty combining skills 
Require strategies taught explicitly 
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Table 2.3 Table of ASD Dysfunction & Manifestations 
A
SD
 
Dysfunction Presenting Deficits Manifestations 
Poor language  
development 
Development of speech & language may be  
delayed 
Low self-esteem 
 
High levels of frustration 
 
Unable to work in a group 
 
Poor receptive language 
 
Poor expressive language 
 
Difficulties comprehending 
text 
 
May experience difficulties  
with reading 
 
May experience difficulties  
with spelling 
 
May experience difficulties  
with writing 
 
May experience difficulties 
with arithmetic 
 
 
Literal understanding of language e.g. pull up  
your socks 
Poor comprehension of language 
Poor communication skills 
May be minimal reaction when spoken to 
May appear not to be paying attention 
May be honest, to the extent of being rude 
Rely on external stimuli 
Day dream 
Poor social interaction 
May seem isolated or uncaring 
Difficulty understanding tone of voice, gestures  
or facial expressions 
Difficulty holding a conversation 
May be stubborn or argumentative 
May speak in a formal, stiff manner 
May behave inappropriately 
May avoid eye contact 
Dislike physical contact 
May be unpredictable  
Varied reading skills 
Experience difficulty making meaning 
Poor imagination 
May play with toys inappropriately 
May not foresee consequences for their actions 
Changes in environment and routines may cause 
distress 
May have special interests or obsessions 
Difficult to imagine another person’s point of  
view 
No real fear of danger 
Poor executive  
functioning 
Poor organisation & classification 
Difficulties integrating information 
Difficulties with problem solving 
Poor planning skills 
Poor ability to predict 
Disorganised 
Slow to initiate tasks 
Poor use of strategies 
Limited use of strategies 
Difficulty bridging skills to novel situations 
Apply strategies ineffectually 
Use strategies that are effortful 
Difficulty combining skills 
Require strategies taught explicitly 
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Table 2.4 Table of SLI Dysfunction & Manifestations 
SL
I 
Dysfunction Presenting Deficits Manifestations 
Impaired language  
processing 
Poor acquisition of language Low self-esteem 
 
Limited academic success  
 
High levels of frustration 
 
Poor receptive  
language 
 
Poor  expressive language 
 
Limited listening  
comprehension 
 
 
Difficulties with reading 
 
Difficulties comprehending  
text 
 
Difficulties with spelling 
 
Difficulties with writing 
Difficult understanding more abstract  
Vocabulary and concepts 
Poor organisation of classification of language 
Difficulty expressing own thoughts 
Articulation and fluency difficulties 
Impaired ability to communicate 
Poor auditory processing 
Overwhelmed by large amounts of information 
Miss essential information 
Difficulty carrying out instruction 
Difficulty distinguishing sounds in words 
Poor working memory 
Difficulty holding ideas 
Difficulty combining short term and long term 
purposes 
Inability to manipulate information 
Impaired verbal working 
memory 
Difficulty selecting appropriate words 
Poor sentence formulation 
Word finding difficulties 
Phonological working  
memory 
Reduced learning 
Deficits in phonology 
Sever deficits in morphosyntax 
Difficulty holding sounds in memory for  
synthesis 
Articulation and fluency difficulties 
Poor use of strategies Limited use of strategies 
Apply strategies ineffectually 
Use strategies that are effortful 
Difficulty combining skills 
Difficulty bridging skills to novel situations 
 
 
Table 2.5 Table of NLD Dysfunction & Manifestations 
N
LD
 
Dysfunction Presenting Deficits Manifestations 
 
 
Poor Social interaction  
and Communication skills 
 
 
 
 
Literal understanding of language e.g. pull up  
your socks 
Low self-esteem 
 
At Risk for anxiety and  
depression 
 
High levels of frustration 
 
Unable to work in a group 
Poor comprehension of nuanced language 
Difficulty processing nonverbal information 
Lack concepts for everyday interactions 
Lack insight into situations 
Experience difficulty making meaning 
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Poor Social interaction  
and Communication skills 
cont. 
Difficulty understanding tone of voice, gestures  
or facial expressions 
 
Difficulties comprehending 
text 
 
May experience difficulties  
with expressive writing 
 
May experience difficulties  
with handwriting 
 
May experience difficulties  
with the planning on paper 
 
May experience difficulties  
with the consolidation of  
patterns 
 
May experience difficulties 
with arithmetic 
 
May experience difficulties  
interpreting maps, graphs  
and tables  
 
Art may present frustrations  
 
May lack sporting prowess 
 
 
 
 
May be stubborn or argumentative 
Trouble adjusting to change 
May behave inappropriately 
Dislike physical contact 
May be unpredictable  
Problems with attention 
Fluctuating levels of activity 
Sustaining alertness 
Sustaining effort 
Arousal and activation  
Difficulties retaining information 
Difficulties recalling information 
Impulsivity 
Rush into tasks 
Lack of planning 
Lack of attention to detail 
Lack of precision and accuracy 
Poor self-regulation 
Poor decision making 
Difficulty processing  
visual information 
Difficulty with directions 
Poor spatial awareness 
Difficulty with visual-spatial organisation 
Visual perception 
imaging 
Difficulty coordinating 
movements 
Clumsy & poor balance 
Poor gross-motor skills 
Poor fine-motor skills 
Slow motor output 
Poor executive  
functioning 
Concrete thinking 
Difficulty extracting information from the whole 
Difficulty transferring known information to  
new situations 
Difficulties integrating information 
Poor abstract and logical reasoning 
Poor organisation & classification 
Difficulties with problem solving 
Poor planning skills 
Disorganised 
Slow to initiate tasks 
Poor use of strategies 
Limited use of strategies 
Difficulty bridging skills to novel situations 
Apply strategies ineffectually 
Use strategies that are effortful 
Difficulty combining skills 
Require strategies taught explicitly 
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2.2 Developing a Reading Programme for All 
The challenge of meeting all the individual needs of a class, where those needs are so diverse, is considerable. 
In order to find a reading programme that caters to this variety of difficulties, it is necessary to investigate 
what is involved in learning to read so that teachers can purposefully develop all processing systems and 
ensure that these systems are able to operate together (Moats & Tolman, 2009) for effective comprehension 
of text. 
 
2.2.1 What is Involved in Learning to Read 
The process of learning to read is complex. The skills necessary for reading begin long before the first text is 
read. Young children must learn to recognise and produce rhyme, to syllabify words, identify initial sounds 
and develop analysis and synthesis skills (Owens, 2005). Thereafter children must learn to recognise letters 
and short words as pictures (sight words); simultaneously they begin to develop sound/symbol relationships, 
where sounds are attached to letters. In order to decode more difficult words which fall outside of a store of 
words that can be recognised automatically, the skill of segmentation is learned. Reading, however, involves 
more than just decoding words, it involves comprehension. Comprehension is the understanding of words in 
the context of the sentences and theme in which they are written and the process whereby meaning is 
constructed from and with the text.  
There are five commonly agreed upon building blocks for teaching children to read; namely, phonological 
awareness, phonics, fluency, vocabulary and comprehension of text (Rief, 2006). These building blocks 
combine in a complex set of interrelationships during the reading process, as illustrated by this schematic 
representation (Gottwald, 2011).  
Figure 2.1 Building Blocks of Reading Process  
  
Letter 
patterns
Phon. 
awareness
Decoding Vocabulary
Fluency
Comprehension
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Wolf (2007) discusses recent studies on neural pathways in the brain which suggest that the ability to read is 
not pre-programmed like vision and spoken language. Pinker claims that “children are wired for sound, but 
print is an optional accessory that must be painstakingly bolted on” (Pinker, 1997, p. ix).  
If, as Wolf and Pinker claim, all people learning to read undergo a re-programming of the brain, then it is 
likely that some people accomplish this more efficiently than others. Morris et al. (2010) examined 30 years 
of research and made the claim that a number of deficits are consistently linked to children with 
developmental reading delays.   
1. Deficits in phonological processing.  
2. Deficits in rapid automatic naming. 
3. Inability to acquire word identification skills. 
4. Deficit in strategy learning and executive functioning. 
These developmental reading delays are evident in the children that I teach. Each will be discussed in turn, 
with the addition of comprehension of text. 
 
2.2.1.1 Phonological Processing  
More and more research has been conducted into the relationship between the development of phonological 
processing skills and decoding skills. Common deficits of phonological awareness, phonological memory and 
rapid naming are prevalent in children with reading disabilities (Wagner, Torgensen & Rashotte, 1999). 
Phonological or phonemic awareness is “the child’s ability to break words down into phonemes, to 
manipulate beginning and end sounds and to be able to say the sounds when some phonemes are 
eliminated” (Das, 2001, p. 17). Phonological memory relates to the part that the short term memory plays in 
remembering the sounds in their correct sequence (Das, 2001). Rapid naming refers to the speed at which 
phonological information can be retrieved from the memory (Wagner et al., 1999). According to Wagner et 
al. (1999, p. 2), “[these] deficits appear to be the root of many of the decoding difficulties faced by individuals 
with reading disabilities”. Children who experience difficulties with phonological processing may exhibit a 
variety of symptoms such as difficulty recalling the sounds for letters or blending letters together, difficulty 
identifying the subtle variations between similar words and recording all the sounds in words when spelling 
(Moats & Tolman, 2009). 
LD children are able to learn this phonological information but they experience difficulty learning these skills 
to the point that they become automatic. ‘Automaticity’ has been defined as “no longer needing explicit 
attentive control” or  learning something so well that it can almost be done without thinking (Nicolson & 
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Fawcett, 2007, p. 2). Once phonological knowledge has become automatic, it enables fluent decoding of 
words and as a result allows the reader to focus on the meaning of text.  
 
2.2.1.2 Rapid Automatic Naming 
Rapid naming is the efficient retrieval of phonological information from long-term memory. It is reliant on the 
speed and ability to process visual information together with phonological information.  Therefore “[the] 
efficiency with which children are able to retrieve phonological codes associated with individual phonemes, 
word segments, or entire words should influence the degree to which phonological information is useful in 
decoding printed words” (Wagner et al., 1999, p. 6).  
There is strong evidence that dyslexic children, as well as children who experience other processing 
difficulties, are slower than normal to retrieve the names for pictures, or colours, letters and numbers 
(Wagner et al., 1999). Yet academics disagree about whether deficits in rapid naming are as a result of deficits 
in the phonological circuits (Wagner & Torgesen, 1987) or whether deficits in naming speeds represent a 
separate source of reading failure and that it is a “kind of ‘minicircuit’ made up of many of the same 
processes used in reading – including phonology – but going beyond” (Wolf, Gottwald & Orkin, 2009b, p. 87). 
An argument for the latter is based on the fact that some children who experience difficulty reading have 
poor phonological awareness, but good naming speeds, while other children experiencing failure have good 
phonological awareness and poor naming speeds. This information led to the conclusion that phonological 
awareness and rapid naming are controlled by separate systems (Wolf et al., 2009a). Regardless of where the 
deficit originates, poor retrieval of phonological information from long term memory would hamper an 
individual’s ability to decode unfamiliar words when reading and poor naming speeds have been shown to 
cause later fluency and comprehension difficulties (Wolf & Bowers, 1999). This is as a result of the enormous 
effort involved in retrieving information to the point that little attention is paid to the meaning.   
 
2.2.1.3 Acquisition of Word Identification Skills 
Acquisition of word identification skills refers to the consolidation and storage of whole words, commonly 
known as sight words, in the memory for automatic retrieval. When readers are confronted with unknown or 
new words, they must rely on their phonological knowledge and look at the sequence of letters, syllables and 
orthography in order to decode the word. However, when readers encounter familiar words they are likely to 
read the word as a whole without paying attention to the sequence of letters (Das, 2001).  When words are 
recognised as a whole an automatic connection to its meaning is established (Das, 2001).  
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Children who experience difficulty with memory, as is the case with many of the children in this study, take 
more time than their peers to build up a store of words that they can recognise automatically (Moats & 
Tolman, 2009). As with automatic phonological knowledge, automatic retrieval of words from memory allows 
the reader time to focus on the more sophisticated comprehension skills.  
 
2.2.1.4 Strategy Learning and Executive Functioning 
The difficulty in reading is that it does not rely on a single skill or strategy. Rather it is an integration of a 
variety of skills and strategies which must be used simultaneously. Examples of strategies used during reading 
are: analysis of phonemes to decode unknown words; drawing on units of sounds like rime3 and 
morphological components to decode unknown words; using the context by reading on to establish the likely 
meaning of unknown words; and cross-checking plausible suggestions with phonological, syntactical and 
semantic information to decode unknown words. Examples of other, more general strategies that can be 
used in all tasks, including reading are: attention to detail; precision and accuracy; connecting events; 
selecting the main idea; problem identification; problem solving; organising; comparing; synthesising; 
summarising; monitoring; persevering; and taking risks.   
There has already been discussion in Chapter 1 of the difficulty children with LD face when learning 
strategies. These difficulties are linked to their impaired executive functioning. Children with LD take longer 
to learn strategies and are unable to use strategies in combination until they have consolidated them 
individually. They experience difficulty generalising strategies to different tasks and struggle to select the 
right strategy for the task, often reverting to the use of incorrect strategies (Hessels et al., 2009; Fawcett, 
2006a). A deficit in strategy learning and executive functioning would make the complex task of learning to 
read significantly more difficult, even if phonological processing skills are intact, as is the case with many LD 
children with ADHD.  
 
2.2.1.5 Comprehension of Text 
All text has meaning and the purpose of reading is to interpret that meaning through a process of 
construction involving all the elements of the reading process. So even though the process of understanding 
what we read is different from the actual process of reading, as in decoding (Das, 2001), the latter is a 
prerequisite for the former. 
                                                          
3 Rime is “the part of the syllable that consists of the vowel and any consonants that come after the vowel” (Wolf et al., 
2009b) 
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The mechanical processes of reading enable the identification of individual words as units of meaning. 
However, comprehension involves understanding these words as they relate to each other in sentences, 
paragraphs or whole passages (Das, 2001). For this process the sequence of words in each sentence or phrase 
is important to enable the reader to analyse each meaningful section sequentially in order to extract 
meaning. The meaning of each sentence or phrase is related to the sentences before it and in this way the 
reader is able to construct meaning for the whole passage (Das, 2001). Proficient readers are able to do this 
quickly and without requiring explicit attentive control.  
When examining the types of difficulties LD children face when reading, it is apparent that there are different 
types of reasons for failure to comprehend written text; difficulties with the mechanical processes of reading 
and difficulties interpreting and understanding language. Children who experience difficulty with the 
mechanical processes of reading are distinguished by their ability to comprehend language when it is 
presented orally. According to Snowling et al. (2009a) the following appear to impact on comprehension of 
written text: word-level decoding; reading fluency; vocabulary knowledge; grammatical knowledge; ability to 
make inferences; knowledge of the world; knowledge of story structure and text format; and comprehension 
monitoring and error correction strategies.  
Word-level decoding is a prerequisite for reading comprehension to take place. Children who cannot decode 
will be unable to construct meaning from the printed word (Snowling et al., 2009a). Furthermore, children 
who have a limited store of words that they can recognise automatically and who are not proficient at 
decoding unknown words would experience profound difficulty developing a level of fluency in their reading.  
This is because so much effort is given to decoding, little attention can be given to the content.  
Wolf (2007, p. 130) describes fluency “not [as] a matter of speed; it is a matter of being able to utilize all the 
special knowledge a child has about a word – its letters, letter patterns, meaning, grammatical functions, 
roots, and endings – fast enough to have time to think and comprehend”. To read with fluency means that 
the reader is able to read at a good rate and can decode accurately and effortlessly. This enables the focus of 
attention to be directed mostly on comprehension (Wolf & Katzir-Cohen, 2001).  Therefore a lack of fluency 
when reading would greatly hinder ability to make sense of text. 
Another factor that enhances fluent word recognition and reading comprehension is vocabulary 
development. Various studies have highlighted the relationship between vocabulary development and 
reading comprehension (Chen & Vellutino, 1997; Francis, Fletcher, Catts, & Tomblin, 2005; Gough, Hoover & 
Peterson, 1996). Wolf (2007) cites Biemiller’s study (1970) which found that vocabulary development was 
one of the major predictors for the ability to comprehend text effectively. His findings showed that children 
whose vocabulary scored in the bottom 25th percentile on entering kindergarten experienced comprehension 
difficulties when they later learned to read. Other studies found that children with greater depth in their 
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vocabulary were able to understand and learn new words more easily (Wagner, Muse & Tannenbaum, cited 
in Randleff-Rasmussen, 2009; Neugebauer & Currie-Rubin, 2009).  
When reading, children encounter words that have multiple meanings and their ability to assimilate 
knowledge of the words with the context is important in understanding the text, e.g. He stood on the track. It 
is not clear from this sentence whether it is a train track, a running track, a path or even a road. Furthermore 
the meaning of a word may remain constant but the sense of the word changes. For example, He stood up for 
her, could mean in the literal sense or in the sense that he protected her. Linking back to the earlier point 
about the importance that the sequence of words plays in conveying meaning, meaning changes when the 
sequence is altered: He stood her up. Snowling et al. (2009a, p. 2) believe that the ability to comprehend 
written text is supported by well-developed language skills, “[in] particular, children’s knowledge of word 
meanings (vocabulary knowledge) and their ability to deal with the grammatical structures of language are 
critical foundations for reading comprehension”.  
Other studies have confirmed these links between grammatical knowledge and reading comprehension. 
According to Das (2001) the analysis of syntax, involving attention to the grammatical composition of words 
in sentences, punctuation, word meaning and affixes are essential for comprehension. Beck, McKeown and 
Kuncan (2002) and Henry (2003) suggested that children who knew the morphology of language, such as 
prefixes and the reasons for silent letters, were more able readers than their peers.  
As language develops, so the understanding of concepts embedded in language also develops using higher-
order cognitive processes. Making inferences, amongst other skills, like the ability to predict, select the main 
idea, monitor, synthesise and summarise, are examples of higher-order cognitive processes. According to 
Galotti (2011, p. 237), “[higher-order] cognitive processes involve using and manipulating information, rather 
than acquiring it from the world, or storing it. Traditionally, activities such as thinking, problem solving, 
reasoning, and decision making have fallen under the umbrella of higher-order cognitive processes”. Without 
developed higher-order cognitive processes, comprehension of text remains very difficult. Acknowledging the 
information that has come to light through this study of the literature, higher-order thinking processes need 
to be taught explicitly to children with LD. 
When children read text, the words need to combine to make meaning. Not all of these messages are 
explicitly spelt out for the reader. Children are required to use the information that has been given and their 
prior knowledge to read between the lines. Snowling et al. (2009a, p. 1) state the “reader must be able to 
draw together relationships between these meanings of words across text and to make inferences that go 
beyond the printed words”. Many children battle to make these links in spoken language, so managing this in 
the complex process of reading where automatic knowledge of various types of inferences is necessary to 
effectively comprehend text, is not straightforward, especially children with LD. The ability to make 
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inferences becomes more efficient with age as automaticity is established and it could be argued that specific 
instruction in how to make inferences could expedite the child’s ability to use these skills automatically.  
Snowling et al. (2009a) explain the different types of inferences and their purpose. Some inferences are 
necessary to form a consistent and clear mental representation of the text, such as cohesive devices and 
knowledge based inferences. A coherence inference is required is following sentence:  
The car drove into the oil slick on the tarmac. The vehicle skidded off the road. 
The reader would need to infer that the car referred to in the first sentence and the vehicle referred to in the 
second are one and the same and similarly tarmac and road, in order to comprehend the text effectively.  
In the following sentence a knowledge-based inference is required to make causal links to effectively 
comprehend the meaning:  
The clouds burst and torrential rains fell. Barbara quickly opened her umbrella. 
In order to understand why Barbara opened her umbrella, it is necessary to relate the first sentence to the 
second by generating the inference that Barbara was outside in the rain.  These inferences need to be made 
as the reader is reading, relating individual sentences to each other and across the text as a whole.   
Elaborative inferences serve to supplement the mental representation. These are reliant on wider language 
skills but are equally reliant on the reader’s experience of topic, context and words and usually help to add 
unstated detail. For example:  
The lioness lunged at her prey. Locking onto the throat of the wounded impala she shook it to the 
ground.  
Knowledge of how lions hunt and the power of their jaws help to enrich the text when elaborative inferences 
are made. Thus our knowledge of the world is an important element for comprehension.  
Das explains world knowledge as “the knowledge of self, of personal history, of our past learning and culture, 
as well as inference and reflection” (2001, p. 54).  Snowling et al. (2009a) refer to the use of world knowledge 
as ‘filling in the gaps’ which is a similar skill to making inferences as it is dependent on the ability to make 
comparisons between life experience and the text. Das (2001) maintains that it is easier to address in the 
classroom the rules of syntax to a reader experiencing difficulty comprehending text than it is to improve 
world knowledge, as this is learnt largely through experience.  
The ability to compare one story structure to another is also a means of guiding comprehension. Younger 
readers are more reliant on decoding skills but as a reader becomes more proficient, they rely less on 
decoding and more on their ability to use the context of the passage to help them read on (Wolf, 2007). Part 
of this is learning to understand and predict different story structures, and learning to identify rhyme patterns 
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and repeated phrases. To use an example from a different field, a mechanic who understands car engines 
well will be able to apply his knowledge to a make and model of car that he has no experience of. Likewise, 
knowledge of story structure enables a reader to predict what is coming, and if they are monitoring their 
comprehension, assess when their understanding falls outside of that structure.  
The ability to monitor one’s own understanding is essential to making meaning from text, especially with 
more complex texts. Readers who fail to monitor their comprehension often make errors that change the 
meaning of the passage without acknowledging these. An indication that readers are not effectively using 
self-monitoring strategies is when they fail to acknowledge and correct errors unprompted.   
When viewing this information in combination, it is critical that the intervention to address reading 
comprehension should intentionally address issues of fluency like phonology, orthography and semantics as 
they relate to letter patterns, words and texts (Wolf, Miller & Donnelly, 2000), as well as vocabulary, 
grammar, and cognitive strategies like comparison, inference and connecting texts to knowledge of the 
world.  
What has not yet been mentioned, and is critical when dealing with LD children, are the concepts of 
engagement, motivation and enjoyment. Given the LD child’s difficulty in the classroom and in many 
instances a likely negative experience of learning, these factors should be significant components of any 
reading programme. 
 
2.2.2 What a Reading Programme should Address 
This review has addressed different learning difficulties and how a variety of cognitive deficits affect reading. 
Much research has already been carried out in an attempt to ascertain what the essential components of an 
effective reading programme are. Also critical however, is how these components are combined and 
reinforced within a reading programme.  Some results have shown: 
 the importance of intentionally addressing the component systems in reading (Rief, 2006),  
 the importance of time and practice in building and automatising skills (Wolf et al., 2009a)  
 the importance of incremental programmes in which children with LD can build onto their skills little by 
little and have opportunities to relearn skills (Fawcett, 2006b) and 
 the importance of developing automatic connections between and among each processing system to 
ensure generalisation of skills to reading tasks (Wolf et al. 2009a; Morris et al. 2010; Torgensen et al., 
2001). 
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The discussion above reflects a multidimensional account of reading failure. If we combine this framework 
with the components identified in the previous section that highlighted the importance of quality, 
efficiency, and connections among all the sub-processing systems involved in reading (Wolf et al., 2009a), 
no single intervention, such as a phonics, sight-word or a Critical Literacy approach, has emerged as 
effective if implemented alone.  Consequently an effective reading programme would offer a multimodal4 
approach and would incorporate the following:  
1. Develop phonological awareness; 
2. Have a repetitive component for sight word and skill consolidation; 
3. Train rapid automatic naming; 
4. Work towards strategy consolidation; 
5. Improve executive functioning; 
6. Teach decoding skills; 
7. Improve fluency; 
8. Develop vocabulary; 
9. Develop grammatical knowledge; 
10. Address higher-order cognitive processes explicitly, including the ability to make inferences and 
link what is read to previous experiences; 
11. Draw on reader’s knowledge of the world; 
12. Teach knowledge of story structure and text format; 
13. Teach readers to monitor their own comprehension and self-correct; 
14. Encourage motivation, engagement and enjoyment.   
 
2.2.3 RAVE-O 
By adhering to the criteria listed in section 2.2.2 we might be more effective in helping children with LD make 
the necessary links that ‘rewire’ the brain for reading. With colleagues at Tufts University, Wolf designed an 
approach to reading named RAVE-O. This multimodal reading programme addresses many of the cognitive 
and linguistic processes that have been discussed above. 
RAVE-O is an acronym that stands for Reading through, Automaticity, Vocabulary, Engagement and 
Orthography Plus.  It is a reading programme designed by behaviourists and cognitive neuroscientists, based 
on scientific evidence relating to the development of reading and “places heavy emphasis on 
representational processes within each component in the brain’s reading circuit” (Wolf et al., 2009a, p. 87). 
                                                          
4 I use “multimodal” to show a combination of methods and not like in “Multi-literacy” where it denotes a specific approach. 
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The developers of RAVE-O claim that it combines knowledge about phonological processes, decoding 
principles and vocabulary development, with recent research findings about lexical retrieval and automaticity 
to improve the sub-processing systems involved in reading (Wolf & Katzir-Cohen, 2001).   
Designed to be used in conjunction with a phonics programme, RAVE-O is both an approach and a curriculum. 
The RAVE-O curriculum provides methodical and comprehensive lesson plans for teachers that incorporate 
the use of a variety of materials. Through systematic training each lesson aims to achieve accurate and 
automatic retrieval of words and the multiple components that are related to words, such as, letter and 
letter-pattern knowledge, multiple meanings, grammar and morphological endings.  Comprehension 
strategies that develop prediction, analytical and inferential skills lay the groundwork for all later learning 
(Wolf et al., 2009b).  
The curriculum is structured around a set of 77 specifically chosen ‘core words’ which epitomise critical 
phonological, orthographic, and semantic principles. These words, like bat, jam, ram, stand and track are 
purposefully kept simple but incorporate shared phonemes, sequenced orthographical patterns and semantic 
richness (Wolf & Katzir-Cohen, 2001) to encourage the growth of confidence through a sense of achievement 
and motivate children, who owing to their difficulty learning to read, may have become demotivated. Each 
word is brainstormed and together the class create a web of possible meanings, uses and forms, thereby 
addressing semantic and morphological components aimed at increasing vocabulary, comprehension and 
lexical retrieval skills (Randleff-Rasmussen, 2009).  
The emphasis on vocabulary acquisition, through the use of ‘Many Interesting Meanings’ (MIMs) of words, 
incorporates previous research which showed that “the more a child knows about a word (i.e. phonemes, 
orthographic patterns, semantic meanings, syntactic uses, and morphological roots and affixes5), the faster 
the word is decoded, retrieved, and comprehended” (Morris et al., 2010, p. 9).  This concept - the more 
extensive a child’s knowledge about a word is the quicker and better the word is read and understood, forms 
the premise on which RAVE-O was founded (Wolf et al., 2011). In this endeavour the acronym POSSuM, 
which stands for Phonology, Orthography, Semantics, Syntax und Morphology, serves as a reminder for the 
importance and incorporation of each of these components in every lesson.  
Each component of POSSuM is defined in the following way: 
 Phonology refers to the basic units of sound in language, called phonemes that a child will need to 
hear, discriminate, segment, and manipulate as they appear in words (Moats, 2010; Wolf, 2007).  
 Orthography refers to written representation of oral language such as features of the letters, spelling 
patterns and sight words that a child will need to learn (Moats, 2010; Wolf, 2007).  
                                                          
5 An affix is a morpheme added to an existing word to form a new word. The primary affixes are suffixes and prefixes 
(Nordquist, 2014). 
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 Semantics refers to the way in which language conveys meaning (Moats, 2010). Children will need to 
develop vocabulary which Wolf (2007, p. 84) says will contribute “to an ever increasing understanding 
of the meaning of words, which fuels the engine of all language growth”.  
 Syntax refers to the manner in which phrases and sentences are structured to make sense. Children 
need to understand grammatical relationships of language to make meaning from the complex 
sentences in written text (Moats, 2010; Wolf, 2007)  
 Morphology refers to the smallest meaningful components of words called morphemes, such as ‘tri’ in 
triangle, tricycle, triple; plural ‘s’ in cats and past tense ‘ed’ in walked, that a child will need to 
understand and recognise their relationships to different kinds of words and the correct grammatical 
use of these words as they appear in written text (Moats, 2010; Wolf, 2007). 
Thus the activities that are completed to reinforce each ‘core word’ e.g. MIMS, adding affixes called ‘Ender 
Benders’ and Minute Stories, support the child’s development of the components of POSSuM and serve as a 
formula for understanding every word that a child encounters and as such, the skills taught in RAVE-O are 
bridged to different learning situations. 
The development of RAVE-O evolved out of research into naming speed deficits and aims to achieve 
automatic letter and word recognition.  Recent research into the brain showed that “when a neurological 
structure is used over and over again, it becomes coated chemically and requires less energy to use” (Tribus, 
2006, p. 8).  Wolf and her team used this knowledge and built this into the programme through the use of 
‘RAN’ (rapid automatic naming) charts. A ‘RAN’ chart is comprised of lists of the week’s ‘core words’. Each 
child is timed as they read the chart as fast as they can. This is measured against previous times. The RAN 
chart is practised until a level of fluency is achieved.  Not only does this activity improve naming speed but it 
serves to give LD children the repeated practice proven necessary to improve the speed and automatic recall 
of sounds, letters and words and at the same time improves blending, the recall of information, the rate of 
reading and comprehension (Morris et al., 2010; Wolf, 2007).  
The literature discusses the benefit of teaching children to use the context to read words. According to Spear-
Swerling (2006), the extent to which children should be taught to rely on context cues when decoding is a 
contentious issue. She contends that debate results from a failure to distinguish between the use of context 
in word identification, opposed to the use of context to make meaning of the text. Theorists who have yet to 
consider the findings of recent research about what happens in the brain when learning to read, are more 
likely to argue for teaching children to use the context when decoding unknown words. Yet research has 
shown that skilled readers do not rely on the context to decode words as they are able to retrieve whole 
words and orthographic letter patterns automatically (Wolf, 2007, Moats and Tolman, 2009, Spear-Swerling, 
2006). So while some theorists might criticize the RAN chart activities which remove words from context, this 
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activity, takes into account what is and should be happening in the brain when reading and learning to read, 
and activity seek to entrench neural pathways to aid automatic retrieval of orthographic patterns that can be 
recognised in countless words. Ultimately, this has more benefit than relying on the context to assist in the 
decoding of difficult words. 
RAVE-O actively teaches the use of context to make meaning through the introduction of the Think Thrice 
strategy and the Minute Stories. These are quick, easy to read stories that make use of the core words in their 
various forms (as nouns, verbs, past or present tense) and in a variety of contexts to reinforce the many 
interesting meanings and language concepts that have been introduced. 
The written component of RAVE-O requires children to use the core words in sentences and manipulate the 
core words by adding affixes. This helps to consolidate the words further as the children are required to 
develop contexts in which the words can be used. Children begin to think critically about the syntactic 
function of words as they are used orally and in written text. This increased knowledge of words contributes 
to improved reading comprehension.  
Novel to this reading programme is the importance that is placed on engagement in learning. When 
considering the major role that motivation plays in the success of reading, especially when so much of the 
success of reading is dependent on actually reading, the addition of an engagement component serves to 
increase the effectiveness of each component in the programme.  
Numerous studies have investigated the efficacy of RAVE-O. In Chapter 1, I made mention of the study that 
was conducted at my school where RAVE-O was used as an intervention for reading fluency and 
comprehension in a Grade 2 Class. The results showed that the children receiving the RAVE-O intervention 
programme, “made greater gains in reading comprehension, phonemic awareness and rapid naming, on 
average, than did the children in the control group” (Randleff-Rasmussen, 2009, p. 97). A recent longitudinal 
study conducted in three separate locations, Boston, Atlanta and Toronto, compared different 
multidimensional reading interventions. The results showed that RAVE-O had a positive effect “across the 
entire range of reading skills, including fluency and comprehension, historically the most difficult to facilitate” 
(Morris et al., 2010, p. 24). Also noted in the findings were enhanced motivation and involvement of the 
children in the study (Morris et al., 2010).  
RAVE-O does not explicitly address phonics but maintains that it should be implemented in conjunction with 
an independent phonics programme. A study conducted by the Florida Center for Reading Research found 
this to be a weakness in that individual teachers are free to select a phonological awareness and phonics 
programme of their choice to use in conjunction with RAVE-O. The quality of these programmes may have an 
important effect on student progress (VanSciver, 2008). In order for this variable to be eliminated, the 
authors of RAVE-O may consider developing their own phonological awareness and phonics programmes to 
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supplement the existing RAVE-O curriculum, or at the very least, credit certain programmes that they deem 
to be preferable.  
Assuming quality phonological awareness and phonics programmes have been implemented, the proven 
success of RAVE-O may lie in the fact that it is a reading programme that offers specific instruction; has 
language (vocabulary, grammatical, and morphological) and fluency components; targets automaticity and 
the generalisation of skills, thereby addressing explicitly all the processing systems involved in reading; it 
builds onto previously taught skills in small increments; and critically engages and motivates students. RAVE-
O therefore meets most of the criteria cited previously as being essential components in a reading 
programme for children with LD.  
 
2.3 Cognitive Approaches 
Cognitive neuroscientists share the belief that the brain has the ability to forge new neural pathways. They 
believe that because of this “plasticity” in the brain, neurons are able to make new connections, which Wolf 
et al. (2009a, p. 84) refer to as “cognitive breakthroughs”. Thus the critical component of a cognitive 
programme is one that strives to develop new neural pathways in the brain for more efficient functioning. 
RAVE-O, as described above, is an example of a cognitive reading programme. Cognitive neuroscientists 
contend that in order to learn to read, the brain must build new connections in circuits that were originally 
charged with different functions (Nunley, 2003). Current research has shown the importance of making 
connections between the different processes that are involved in reading (Lavric, Clapp & Rastle, 2007; 
Norton, Kovelman & Petitto, 2007; Wolf et al., 2009a). In addition “the quality, efficiency, and connections 
among all these representations should be explicit goals for reading intervention” (Wolf et al., 2009a, p. 87).  
Thus RAVE-O aims to improve automaticity and language through exercises that develop new neural 
pathways.   
Where Wolf and her team strive for “cognitive breakthroughs” based on their understanding of the plasticity 
of the brain, Feuerstein, a well-known cognitive psychologist, refers to this same process as “Structural 
Cognitive Modifiability” (Ben-Hur, 2000, p. 1). He studied cognition in mentally and learning disabled children 
as well as in war and holocaust survivors. Through his work with these people he rejected the traditional 
static view of intelligence. He presented the view that cognition is changeable, that thinking patterns are 
adaptable and that intelligence is modifiable (Rotterdam, 2000). He defined intelligence as “a process broad 
enough to embrace a large variety of phenomena that have in common the dynamics and mechanics of 
adaption” (Feuerstein, cited in Rotterdam, 2000, p. 5).  
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Feuerstein developed original ways of testing cognitive functioning and concluded that the levels of 
performance in children were not indicators of potential. Instead he proposed that children who failed to 
learn through experience or formal classroom instruction had cognitive deficiencies, meaning they had “not 
learned to think coherently” and therefore had no effective means in which to “organise, store and re-use the 
mass of information that bombards children every minute of their waking lives”, rendering them unable “to 
learn from their mistakes, to act rationally in new situations or to absorb the values of the culture in which 
they were brought up” (Sharron & Coulter, 2004, p. 16). Feuerstein questioned the purpose of measuring 
intelligence and assigning a label regarding potential, if not to effect change in the child (Sharron & Coulter, 
2004). Thus Feuerstein’s theory of ‘Cognitive Structural Modifiability’ explained deficits as a lack of 
intentional and effective mediation in the formative years and proposed that through a specific type of 
interaction, called a ‘Mediated Learning Experience’ (MLE) (Feuerstein et al., 1980, p. 13) every person, 
regardless of the severity of their disorder, is capable of learning.    
A MLE is defined by the quality of interaction which takes place when learning opportunities are mediated to 
the child, thereby facilitating learning and promoting motivation (Feuerstein et al., 1980; Fogel, 1993; Klein, 
1992; Rogoff, 1990) and remediating cognitive functions (Rotterdam, 2000). In a MLE the “[human] mediator 
interposes himself between the learning organism and the world of stimuli to interpret, guide and give 
meaning to stimuli” (Skuy, 1991, p. ii) and to facilitate the development of rules and principles that will be 
beneficial in another time and place. 
In MLE it is not the curriculum that is important but how the curriculum is taught. Teaching is carried out in a 
way that enables the child to develop an ability to learn in any other subject. This raises the critical difference 
between teaching and mediating. According to Tribus (2006, p. 6), teaching is helping a student to master the 
content of a subject based on the presumption that intelligence is already formed. In contrast, mediation is 
concerned with helping students to master their thinking processes and is measurable by the awareness 
students show “of how they organise their thought processes, how they use their intellectual resources to 
acquire, organise and analyse information, [and] how they develop strategies for controlling themselves as 
they encounter challenges”. Thus mediation is much more about developing intelligence.  A good mediator 
will constantly ask questions that force students to analyse and evaluate responses and to seek patterns and 
principles that emerge from their experiences (Rotterdam, 2000).   
To differentiate MLE from other interactions between adult and child, even good teaching, Feuerstein, 
Hoffman, Jensen and Rand (1985) believe that three criteria need to be evident in the learning situation, 
namely, (1) intentionality and reciprocity, (2) meaning and (3) transcendence. 
Intentionality and reciprocity refers to the reciprocal relationship between the mediator and the learner. It 
refers to “a number of cognitive and behavioural activities on the part of the mediator which change the 
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process of learning by the mediatee. These activities change the physical properties of the stimulus material 
and convey to a child the intentional character of the interaction and learning experience” (Feuerstein, 2004, 
p. 10). Thus the mediator deliberately guides the learning experience and intentionally draws attention to the 
stimuli. The learner must also demonstrate a willingness to learn and show cooperation in the learning 
situation and awareness of the learning that is taking place (Skuy, 1991; Rotterdam, 2000). Rotterdam (2000, 
p. 6) describes intentionality and reciprocity as a “vital two way street”. 
If intentionality and reciprocity are concerned with selecting and framing an activity or object, then meaning 
refers to giving an activity or object value. According to Skuy (1991, p. 6), “[mediation] of meaning occurs 
when the mediator conveys the significance and purpose of the activity”.  
Tribus (2006) contends that humans have the unique ability to extract lessons from one experience and apply 
these lessons to a completely different situation. This is known as transcendence. It can occur more rapidly 
when the mediator helps the learner to link present learning to different situations with the goal of 
promoting “the acquisition of principles, concepts, or strategies, which can be generalised to issues beyond 
the presenting problem” (Skuy, 1991, p. 11).  
The following is an adapted graphic illustration of the concept of transcendence (Tribus, 2006). 
Figure 2.2 Transcending Rules and Principles from an Experience  
 
 
 
 
 
 
 
 
The above mentioned criteria for MLE comprise only three of twelve criteria that Feuerstein has laid out to 
help learners understand more about their own learning and to teach learning strategies so they can think 
more effectively, make better connections based on their knowledge of the world and solve problems 
independently. Other criteria of mediation include: a feeling of competence; regulation and control of 
behaviour; sharing behaviour; a feeling of belonging; challenge; goal seeking, goal setting and goal planning 
behaviour; and mediation of an optimistic alternative (Rotterdam, 2000).  
An Experience  
Applications  
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2.3.1 Instrumental Enrichment 
With a view to remediating cognitive dysfunction and improving cognitive functioning in general, Feuerstein 
developed a programme called Instrumental Enrichment (IE). According to Ben-Hur (2000, p. 1), IE “seeks to 
correct deficiencies in fundamental thinking skills, provide students with the concepts, skills, strategies, 
operations and techniques necessary to function as independent learners, to diagnose, and to help students 
learn” and as such, is “a classroom curriculum designed to enhance the cognitive functions necessary for 
academic learning”.  
The Instrumental Enrichment program does not directly pay attention to any specific skill or content area but 
to the process of learning itself (Feuerstein et al., 1980). Feuerstein argued that the process of learning how 
to learn is not dependent on specific content. He believed that specific content detracts from the critical goal 
to acquire cognitive functions and strategies (Feuerstein et al., 1980). Some students may become reluctant 
to engage in the far-reaching training of cognitive principles as they perceive the information more critical, or 
previous negative experiences related to the particular content may cause apathy. Furthermore, content 
material has its own logic that may not easily align with the acquisition of cognitive functions (Kozulin, 2003). 
Some researchers are critical of Feuerstein’s rationale regarding content. Vygotsky, on whose work 
Feuerstein focused, was himself not opposed to the use of content as a vehicle, since content defines the 
type of reasoning involved (Kozulin, 2003). Educating for effective functioning in real life requires both good 
cognition and a wide knowledge base in which it can be applied. (Greenberg, ND). Thus Greenberg, who built 
onto the work of Feuerstein, introduced content into her Cognitive Enrichment Programme in which the 
children are encouraged to apply cognitive strategies to solving real problems and are prompted to reflect on 
and evaluate the strategies that they used. Fischer, cited by Kozulin believed that “[p]roperly organised 
content learning would generate many of the general cognitive strategies that serve as a focus of cognitive 
education programs” (Kozulin, 2003, p. 33). Without the content the effectiveness of bridging is reliant on the 
individual teacher’s skill and initiative and calls for an entirely new methodology into ones teaching approach. 
According to Kozulin (2003), this is generally difficult to measure. Teachers may mistakenly compartmentalise 
IE, reserving mediation for IE and teaching for the curriculum. Perhaps it was this criticism that prompted 
Skuy and colleagues (1993) to develop supplementary material to the IE instruments in an attempt to provide 
greater ease and rigour when mediating transcendence. 
Given Feuerstein’s rationale about content, the IE programme “was designed as a content–free cognitive 
intervention programme taught during specially allocated lesson time” (Kozulin, 2003, p. 32). A critical aspect 
of the programme, however, is the bridging of these principles to different situations.  The Instrument 
manuals provide suggestions for bridging (Feuerstein & Hoffman, 1995). 
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In conjunction with mediated learning (discussed in section 2.3), a series of paper and pencil tasks called 
‘instruments’, have been designed to develop cognitive operations. Organisation of Dots, Comparison, 
Analytic Perception, Categorizations, Orientation in Space 1, Family Relations, Illustrations, Instructions, 
Numerical Progression, Orientation in Space 2, Temporal Relations, Syllogisms, Transitive Relations and 
Stencil Design, are the instruments designed to teach strategies, language and concepts linked to each 
instrument. The programme includes detailed teacher guides for each lesson and strict guidelines are 
adhered to in terms of teacher training and teacher supervision to ensure correct and effective 
implementation of IE.   
The first instrument and the one that is used in this study is ‘Organisation of Dots’. The objective of this 
instrument is to “teach and provide practice in the projection of virtual relationships through tasks that 
require the student to identify and outline given figures within a cloud of dots” (Feuerstein & Hoffman, 1995, 
p.1) Connecting objects in a pattern exemplifies the cognitive operation of organisation. Skuy (1993, p. 2) 
claims that “[organisation] involves forming relationships between objects, events or ideas according to rules, 
systems, principles or criteria. For example, words in a directory are organised in alphabetical order”. The 
brain necessarily constructs models of reality by imposing relationships between commonplace items as a 
means to make sense of these things and for the sake of efficiency and convenience. For example, the 
constellations (Feuerstein’s chosen logo for the Organisation of Dots instrument) are a human construct 
developed centuries ago to make sense of our universe. The ability to organise is dependent on efficient use 
of various cognitive functions: clear systematic data gathering, appropriate planning behaviour, adequate 
elaboration of concepts, summative behaviour and appropriate expressive behaviour (Skuy, 1993).  
Figure 2.3 Sample Page: Organisation of Dots (Feuerstein & Hoffman, 1995. p. 3) 
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When students attempt to replicate the model, as seen in figure 2.3, they must “overcome the problems 
caused by the complexity of the models, the great number of dots and their closeness to one another, and 
the presence of seemingly alternate possibilities, the students must use well defined criteria and a planned 
strategy to discover the particular relationship of dots he or she seeks” (Feuerstein & Hoffman, 1995, p. 2). As 
such, the sub-goals of Organisation of Dots relate to establishing thinking patterns that pass through the 
stages of input, elaboration and output; creating opportunities for improving cognitive operations such as 
differentiation, segregation, organisation by reformation of the objects, articulation of solutions, and 
hypothetical and inferential thinking; creating habits from repeated practice; encouraging intrinsically 
motivated students who understand the perseverance needed to overcome a challenge; and promoting 
independence in students (Feuerstein & Hoffman, 1995). Tribus (2006, p.6) adds,  
The objective is NOT to gain skill in "doing the dots" (though that will come) but to gain awareness 
and mastery of what the learner is doing with his or her brain. The objective is [to] help the 
learner to develop rules and principles based on the experiences of the learner. The objective [is] 
more than just developing rules and principles; the objective is to make the learner (and 
mediator) aware of the processes whereby they develop rules and procedures. 
So through these activity pages and the critical discussion that accompanies each page, students are taught 
the necessity of making sense of the information that comes into the brain and that this organisation of 
information requires structured cognitive effort. Students are encouraged to reflect on the strategies that 
they use and the effectiveness of these strategies, as well as where else these strategies would be useful.                                                                                             
IE is currently implemented in more than 80 countries around the world and has been translated into more 
than 17 languages. It has been used in settings from remedial education, gifted student and enrichment 
programmes, to convict rehabilitation programmes and professional training programmes in industrial, 
military and business sectors (O’Neil, 2014). This wide dissemination has resulted in extensive studies into the 
effectiveness of IE. Ben-Hur (2000, p. 2) examined the results of many of these studies and found “the reports 
generally indicate strong positive results in a variety of academic and non-academic areas”. He concluded 
that:  
[f]irst, FIE6 may be effective in the enhancement of academic achievement in every academic 
area. Second, FIE produces statistically significant effects with various student populations. Third, 
FIE produces larger gains than remedial classes. Fourth, the longer and more complicated the 
intervention, the more general the effects of FIE. Fifth, the best results in academic achievement 
                                                          
6 Feuerstein’s Instrumental Enrichment 
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are reported when teachers are trained to see the connection of specific academic curricula with 
FIE (Ben-Hur, 2000, p. 10). 
Various studies from Ben-Hur’s review are important to mention specifically owing to their relation to this 
research. Kreiger and Kaplan (1990) conducted a study where they compared reading in ADD children. Their 
results suggested significant gains in favour of the participants who received IE when reading accuracy and 
reading comprehension were measured on the Neale Analysis of Reading Ability (Ben-Hur, 2000). The 
Mulcahy (1994) study found that greater efficacy of IE was seen in low-performing students and to a certain 
extent in gifted students, but less so in average students. Mulcahy’s results suggested the advantage of 
heterogeneous classrooms (Ben-Hur, 2000). Other significant studies showed that general academic 
improvement was dependent on the duration of the intervention; the longer the duration the greater the 
opportunity for students to transfer skills learnt in IE to general academic tasks (Ben-Hur, 2000). In addition, a 
greater degree of transfer was observed when the IE teacher was also the class teacher. Furthermore, when 
class teachers received training to highlight the “connection between the targeted cognitive functions and 
their representations in general academic areas, the transfer is more predictable” (Ben-Hur, 2000, p. 10). 
When IE is viewed in relation to these findings, its proposed use alongside RAVE-O appears advantageous.  
First, its ability to address cognitive functions that improve thinking and learning in general would help to 
improve the efficacy of RAVE-O. Second, with IE and RAVE-O being taught by the same teacher who is also 
the class teacher the opportunity for bridging and transference is greater. Finally, the benefit of implementing 
IE in the whole class, albeit a remedial school, has greater benefits than the removal of small groups from the 
class for small group tuition.  
 
2.4 A Combined Approach 
Like RAVE-O, IE “is directed not merely at the remediation of specific behaviours and skills but at changes of a 
structural nature that alter the course and direction of cognitive development” (Feuerstein et al., 1980, p. 9). 
Where RAVE-O works on rewiring those cognitive processes specifically required for reading and 
comprehending text, IE works at ‘rewiring’ cognitive processes generally. Both are interested in the 
automatisation of skills and the development of language and concepts and both acknowledge the role of 
engagement or reciprocity.  
The two programmes seem to complement each other by the different modalities of the tasks. For example, 
RAVE-O tasks are reliant on language, IE tasks on the other hand, are context free and not reliant on 
language. Although language is developed through the mediated discussion around the IE task, children do 
not have to depend on language or reading ability to complete the task. This affords the poor reader an 
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opportunity to develop their cognitive skills using a modality that suits them best. Conversely, the 
linguistically strong child will be able to rely on the language that is generated through the mediation of the 
task to complete the pictorial or symbolic tasks and provides children with nonverbal learning difficulties 
practice in the areas where they need it most. When each child is able to use their strength in approaching 
tasks that address their weakness, a level of success and a feeling of competence can be achieved.   
It is my contention that a combined approach, focusing on teaching a wide range of cognitive thinking 
strategies through the implementation of IE and teaching cognitive strategies specifically related to reading 
using RAVE-O, will help LD children improve their comprehension of text by developing metacognitive 
thinking skills, language and the required linguistic and processing systems involved in reading. 
The research of Hessels et al. (2009) brought to light an additional factor which is relevant when considering 
the implementation of my proposed combination of IE and RAVE-O. Hessels et al. (2009) researched 
metacognitive teaching in a special education class. Their research cited the research of Bȕchel (1990) who 
showed the importance of using explicit cognitive strategies and Brown and Campione (1990) and Schoenfeld 
(1985) who showed the importance of using cognitive instruction within the curriculum related tasks. The 
studies showed that both these approaches were lacking, as skills were not easily transferred to different 
situations and tasks. The focus of Hessels et al.’s (2009) research, therefore, was to use the above strategies 
in combination, enabling children to use strategies explicitly and gain experience in applying these to 
different types of tasks. They found that “most of all a metacognitive approach is required that incorporates 
reflection on one’s own cognitive functioning, that has clearly defined objectives, and that explicitly links 
diverse tasks according to the underlying principles” (Hessels et al., 2009, p. 199).   
I hypothesised that with the intentional implementation of strategies known to address the specific areas of 
the brain and necessary components of reading, the ability of the LD children in my class to comprehend text 
would improve. This review has shown that when teaching all children to read, and especially LD children, 
cognitive programmes that intentionally address all the key components of reading and thinking, work to 
rewire the brain and when the strategies taught explicitly in these programmes are used in integrated tasks, 
generalisation of these skills is ensured and the effects of the programmes enhanced. In an effort to test my 
hypothesis and corroborate the findings of the literature I elected to implement IE and RAVE-O explicitly 
through the clearly laid out implementation guidelines set by the creators of the two cognitive programmes. 
Furthermore, I bridged the strategies incorporated by these programmes to general classroom activities. I 
followed the children’s progress over a year and collected quantitative and qualitative data. The methodology 
and results are described in the following chapters.  
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Chapter 3 Methodology 
 
This research project is an exploratory study aimed at gaining a better understanding of the effect of using 
RAVE-O and IE in combination to assist learning disabled children to improve their reading comprehension. It 
investigates what happens when cognitive strategies are used explicitly and the degree to which the LD 
children that I teach are able to transfer these to other reading tasks. It reflects on whether children have 
engaged with this pedagogic intervention and how this impacts their learning. Lastly, it considers my own 
experiences when implementing the proposed combination and what this means for my future teaching 
practice. Answers to these questions may provide insight into whether RAVE-O and IE could be helpful in 
improving the literacy instruction in remedial and mainstream South African schools. In this endeavour, I 
anticipate that the results of this small-scale exploration may help to identify key issues relating to the 
implementation of RAVE-O and IE and its impact on reading comprehension and will provide evidence for 
other researchers to mount more scientifically rigorous research.  
The methodology used is descriptive exploratory data analysis. Descriptive statistics refers to what can be 
learned from the practice of quantitatively describing the main features of a data set. It is useful when 
attempting to solve specific research problems and is frequently coupled with exploratory research in an 
effort to clarify the problem and develop a hypothesis 
(http://www.monroecollege.edu/AcademicResources/ebooks/9781111532406_lores_p01_ch03.pdf).   
Exploratory data analysis refers to the idea that we are not seeking to discover statistically significant 
relationships between variables, but rather to explore possible connections between the principal outcome 
variable (the pedagogic intervention) and other variables in the data set 
(http://www.monroecollege.edu/AcademicResources/ebooks/9781111532406_lores_p01_ch03.pdf).  
Exploratory studies usually help to increase a researcher’s understanding of a problem and provide 
background information necessary to design explanatory studies. I have used both qualitative and quantitative 
methods to summarise the results according to these criteria.   
This chapter describes the research site and the participants of the study. A description is given of the 
curriculum common to both classes and of the intervention received by the Intervention group only: RAVE-O, 
IE and bridging lessons. Following this, the research design and methods of data collection and analysis are 
discussed. Finally the ethical considerations and limitations of the study are addressed.  
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3.1 Research Site 
This research was carried out in an independent Johannesburg primary school catering to children 
experiencing learning disabilities. There are 190 children between Grade R and Grade 7 enrolled at this school 
after failure to progress as expected in mainstream schools. The findings of multidisciplinary assessments led 
to the recommendation of placement in a remedial environment where the necessary supportive therapies 
are provided on site.  
The staff is highly skilled and comprised of specialist teachers, remedial therapists, speech and language 
therapists, occupational therapists and psychologists. The staff work in teams to help children overcome their 
weaknesses and reach their potential. The ultimate goal is for the students to return to the mainstream 
environment. In this endeavour, class sizes are limited to fourteen and children are removed from the 
classroom for individual and small group therapy sessions.    
The school curriculum follows the National Curriculum statement (DoE, 
www.education.gov.za/Curriculum/CurriculumAssessmentPolicyStatements/tabid/419/Default.aspx). In 
addition, there is an emphasis on the development of cognitive thinking skills, shared problem solving, 
cooperative learning groups and efficient study methods, incorporating specific remedial approaches and 
proven learning programmes.  
 
3.2 Research Participants 
The participants in this research are comprised of two Grade 3 classes of 14 children each, and their two 
teachers. I taught the Intervention group and Naomi7 taught the Comparison group.  
Each class of 148 members included children who experience a range of learning disabilities and medical 
conditions that affect learning. Many, but not all have formal diagnoses that cover the range of dyslexia, ADD 
and ADHD, Asperger’s syndrome, high functioning autism, specific language impairment, nonverbal learning 
disability, William’s syndrome, hydrocephalus/ migration disorder and epilepsy. The children were assigned 
to each class by their Grade 2 teachers, who took into account personalities and friendships, and attempted 
to create an even mix of strengths and weaknesses across a range of areas.  
The Intervention group and Comparison group can be compared as follows: (see Table 3.1) 
 
 
                                                          
7 Pseudonyms have been used in this report to ensure confidentiality. 
8 Of the 28 students, 4 were not included in the analysis: 2 incomplete data set; 1 non-participant; 1 deceased. 
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Table 3.1 Comparison of Intervention and Comparison Groups 
 Intervention group  Comparison group 
Age:                                         Mean  9 years 8 months 9 years  5 months 
                                                Range 9 years 1 month  - 10 years 7 months  8 years  11 months - 10 years 
Gender:                                 Males 12 -1 deceased 4/ 2010; 1 incomplete data set 10 males  (1 non-participant) 
                                            Females 2 females 4 females (1 incomplete data set) 
Reading comprehension:   Mean  96.4 standard score 101.2 standard score 
                                                Range  20 standard points 26 standard points 
 
In experimental research groups are usually formed by either the selection of a random sample or by 
matching the participants (McMillan & Schumacher, 2001). Randomisation is preferred when there is a large 
enough group based on the principle of normal distribution9. Given that in this research, the classes were pre-
established and were comprised of too few children to be representative of all learning disabled children or 
to eliminate minor variables, neither randomisation nor matching could be employed. The lack of a 
representative sample prohibits conclusive findings but is a vital first step in investigating how LD children 
may respond to these programmes, providing crucial information for follow up researchers.  
I undertook this research as teacher-researcher implementing the pedagogy under study to the Intervention 
group.  The teacher of the Comparison group was determined by the school and therefore the teachers could 
not be matched as is required of true experimental research.  A comparison of the two teachers is seen in 
Table 3.2. 
Table 3.2 Comparison of Teachers in Intervention and Comparison Groups 
 Intervention group (me) Comparison group (Naomi) 
Years of teaching experience  17  5  
Years in special needs 13  1 
Years at present school 10 1 
Qualification Studying towards a M.Ed. Studying towards a B.Ed. Honours 
 
I taught the Intervention group who received RAVE-O and IE in addition to the normal curriculum. The 
Comparison group received the regular curriculum only. Naomi was new to the school and had no training in 
RAVE-O and IE. The school would provide her with the necessary training over the course of the year in 
preparation for her to implement these programmes the following year. Thus a natural comparison group 
                                                          
9 The principle of normal distribution states that most individuals in a population will fall within the middle range of values 
for a given characteristic, while increasingly fewer fall toward either extreme (McMillan & Schumacher, 2001) 
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was formed and in accordance with the dictates of research ethics (McMillan & Schumacher, 2010), no 
participants were disadvantaged because of this study.  
 
3.3 Outline of Reading and Thinking Programmes provided to both Groups  
Children from both classes continued to receive regular curriculum instruction as well as individual and group 
therapies as per each student’s individual educational programme. Where the Intervention group was the 
only class to receive reading instruction through the RAVE-O programme, both classes continued to receive 
instruction in language, grammar, spelling and reading skills through various programmes and strategies, such 
as, THRASS, shared, guided and individual reading instruction, and daily story time, as outlined in the National 
Curriculum. (Each of these is briefly described below.) During these lessons skills like rhyming, syllabification, 
sound/symbol correspondence, analysis and synthesis, as well as automatic high-frequency word recognition 
were taught in a variety of contexts.  
The above mentioned interventions and the additional subjects, such as Life Skills and Numeracy, were 
planned by both teachers in consultation and were taught by each teacher to her class. Thus, aside from the 
interventions that the Intervention group received, the general input was congruent.  
 
3.3.1 THRASS 
THRASS is a phonics instruction programme which teaches sound/symbol correspondence, phonemic 
awareness, auditory perceptual skills and analysis and synthesis skills (Davies, 2004). It is a phonographic 
approach that makes use of a synthetic and analytic phonics methodology to teach spelling, reading and 
writing through the use of pictures and keywords. Synthetic teaching of phonics involves part-to-whole 
learning where learners are taught letter-sounds so that they can blend the letter-sounds to construct words 
(Gooch & Lambirth, 2011). Analytic phonics involves whole-to-part learning, which is the analysis of whole 
words to detect phonetic or orthographic patterns, then splitting them into smaller parts to help with 
decoding (Gooch & Lambirth, 2011).  THRASS uses a chart as a visual tool to facilitate this. The chart has a 
consonant and a vowel section and organises each of the 44 phoneme into sections with a picture cue for 
each sound and corresponding spelling choice, of which there are 120.  
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Figure 3.1 Part of THRASS English Phonics Chart, (http://www.thrass.co.uk/) 
  
 
3.3.2 Shared Reading 
Shared reading takes place in a whole class setting. The teacher guides the students through a big book or 
enlarged text, demonstrating and modelling the reading processes and strategies that readers use. It provides 
a vital instructional practice that fosters and develops an appreciation of literature and eagerness to read. 
Such reading behaviours include the development of knowledge in relation to learning how language is used 
in written text, learning how to communicate to an audience and learning how to interpret text (Fountas & 
Pinnell, 1996). Students develop valuable strategies for predicting, drawing interference and making 
connections to the text.  
 
3.3.3 Guided Reading 
Guided reading is a small-group reading instruction, designed to provide differentiated teaching that supports 
students in developing reading proficiency. The teacher uses a tightly structured framework that allows for 
the incorporation of several research-based approaches into a coordinated whole. For the student, the 
guided reading lesson means reading and talking (and sometimes writing) about an interesting and engaging 
variety of fiction and nonfiction texts. The teacher uses this opportunity to carefully select texts that are at 
the groups’ instructional level and intentionally and intensively teaches strategies for proficient reading 
(Fountas & Pinnell, 1996).  
 
3.3.4 Story Time 
Story time, when the teacher reads chapter and picture books to the class, is vital for consolidating the 
literacy skills practised throughout the day. Students have the opportunity to engage in texts that are beyond 
their reading level and the teacher has an opportunity to model good reading, enabling the students to hear 
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the phrasing, inflections and expressions that good readers use, while exposing them to varied literature 
types that lead to valuable discussion. Listening skills are promoted and by serialising the story the students 
are encouraged to retain and recall detail. 
 
3.3.5 Individual Reading Programme 
Finally, individual reading provides carefully authored phonic or interest books to students at their 
independent reading level. It affords them the opportunity to practise and consolidate reading skills and 
strategies missing from their repertoire. By listening to individual reading, teachers have the chance to target 
specific needs through the teaching of particular skills, as well as monitor progress and comprehension. To 
assess comprehension, the teacher asks vital questions that investigate a number of higher-order 
comprehension skills, such as getting the main idea, recalling the details, locating the answer in the text, 
making inferences, making comparisons, making connections and going beyond the text (Snowling et al., 
2009a). This teaches commonplace thinking patterns that children must learn to employ spontaneously.  
 
3.3.6 Cognitive Enrichment Advantage 
Both groups received the Cognitive Enrichment Advantage (CEA) programme. Cognitive CEA is a 
comprehensive cognitive approach developed by Greenberg to facilitate independent thinking in students. It 
builds on the work of Vygotsky and Feuerstein to provide a common language that enables students to ‘think 
about their thinking’ (Greenberg, ND). Its focus is on critical thinking skills which are facilitated through the 
introduction of twelve cognitive concepts known as ‘Building Blocks’ and eight motivational concepts called 
‘Tools for Learning’ (Greenberg, 2000). This metacognitive language is integrated into all activities that occur 
during the school day. Teachers pose integrative higher-order questions, provide examples of how the 
strategies can be used and elicit novel ideas from the children. Students are encouraged to apply these 
strategies to solving their own and teacher-posed problems and are prompted to reflect on and evaluate the 
strategies that they are using. Georghiades (2004) presents evidence that children learn best when they are 
aware of their strengths and weaknesses and can draw on their own best ways to learn. Thus the language 
that is introduced becomes a ‘metastrategic language’ (Greenberg, ND) that the children can use to develop 
their own personal learning strategies assisted by the teacher who provides a mediated learning experience. 
The main difference between CEA and IE is the paper and pencil instruments, such as Organisation of Dots, 
which enable students to consolidate cognitive operations. 
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3.4 Outline of the Intervention  
The distinguishing feature between the two classes was the implementation of IE and RAVE-O in the 
Intervention group.  This is the first year that either IE or RAVE-O was implemented in a Grade 3 classroom 
and the first time that the two programmes have been implemented together at this school.  
RAVE-O was timetabled each day for 30 minutes. The lessons followed the scripted programme set out by the 
authors and designed to cover 16 weeks if followed strictly.  However, given the context of the timetabled 
environment, my aim was to split each RAVE-O lesson over a number of sessions. An example of a RAVE-O 
lesson is detailed below.   
IE was timetabled once a week for one hour. This programme is made up of various instruments, (14 in total) 
each consisting of about 18 pages. The instruments are followed sequentially, increasing in complexity and 
would typically be completed over a number of years. A representative lesson is described in detail below.  
In addition to the explicit mediation that took place during the RAVE-O and IE lessons, the skills and concepts 
that were raised by these programmes were also mediated in a generalised manner by creating and following 
opportunities to review and reinforce these skills and strategies in a variety of contexts and lessons. This is 
described in more detail below. 
It will be noted that there is an uneven time allocation for the two pedagogies in this intervention (2 ½ hours 
of RAVE-O versus 1 hour of IE). This is in keeping with the necessary focus on literacy skills at this grade. 
However, the opportunity to bridge learnt strategies into general class work is greater for IE than for RAVE-O. 
Such opportunities present themselves in every lesson of the school day, as well as at break time, extra 
murals and other social situations in the school milieu, thereby increasing the actual time spent on teaching 
and reinforcing IE related strategies.  
 
3.4.1 RAVE-O Lesson 
The Intervention group received RAVE-O instruction every day for a minimum of half an hour. These lessons 
were based on the RAVE-O curriculum and integrated IE concepts and other strategies where possible. Each 
RAVE-O lesson incorporated each of the POSSuM components- phonology, orthography, semantics, syntax, 
and morphology such as in the following lesson outline. 
Welcome and warm up:  Children are asked to give examples of where they have seen previously learned 
words. These are known as sightings and encourage the children to reflect on contexts related to the word. 
Examples of children’s responses might be: Last night a bat flew into our house; I played cricket with a bat; I 
went to bat second; I batted the ball away.   
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The class might be asked questions about the word wall. The wall is updated as each new core word is 
introduced over the 16 week curriculum. Figure 3.2 is an illustration of the completed RAVE-O word wall 
alongside possible questions.  
Figure 3.2 Word Wall comprising 77 Core Words (Wolf et al. 2000) 
mad Crab kick Stick bob rub deck cane 
 
Tag  kid  lock club check cape    Name something that is a creature. 
Jam Track dig  rock duck wreck date    Name something that you can eat. 
Ram  pig  block struck bed fine    Name something you can do. 
Ham Stand bill Trim frog bug well pine    Name somewhere I can go. 
Can Plan pin spin hop slug spell cone    Name something that lightning can do. 
Fan  dip chip pop drum pen note    Name something I can use in a sport. 
Cap Tap tip ship chop run step cube 
 
Lap  fish Slip shop brush pet tube 
 
Tap  bit  pot just set fuse 
 
Bat Flat   plot nut   
 
Pat     shut   
 
 
Core words: The phonology and orthography of each word are discussed. E.g. the initial sound and rime of 
the word are discussed and a list of rhyming words is generated. Children are encouraged to identify whether 
the word is a noun or a verb and investigate how the suffixes added to words, change the meaning 
(morphology). Characters and tips, such as the ones shown in Figure 3.3, form the visual components of 
RAVE-O and are used in the lessons to help children learn the concepts and encourage engagement. 
Figure 3.3 RAVE-O Tips (Wolf et al., 2011)    
 
 
  
 
 
 
Once the phonology and orthography of the word have been discussed, the meanings of the word are 
brainstormed using Miss MIM who represents the ‘Many Interesting Meanings’ of words and Mayor MIC who 
represents the ‘Many Interesting Connections’ between words. The aim of this is to build up vocabulary and 
semantic connections. Examples of MIM and MIC connections are demonstrated in Figures 3.4 and 3.5. 
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Figure 3.4 RAVE-O MIM Web                                                                          Figure 3.5 Semantic Connections (MIC)                                                               
 
 
Consolidation Activities: The above concepts are consolidated by written work or concrete activities, such as 
bingo, or sound dice and sound sliders that require children to match word starters with word rimes to create 
whole words.  
Minute Stories: An anthology of minute stories is used to show the words in a variety of contexts and to 
develop semantic and syntactic knowledge. Each story includes the core words and presents them in their 
many different forms. The class read the stories focusing both on accuracy and comprehension. Tips, such as 
Think Thrice, encourage discussion that develops comprehension strategies, higher-order thinking and the 
consolidation of learned vocabulary.  
The Think Thrice tip encompasses three parts; ‘Think Ahead’; ‘Think Back’ and ‘Think for Yourself’. The ‘Think 
Ahead’ part of the tip encourages the children to make predictions about the story. Having some ideas in 
mind when reading a story helps the reader to understand what is being read (Wolf et al., 2011). The ‘Think 
Back’ part of the tip encourages the asking of questions in order to review what the story was about and 
assess one’s own comprehension. Examples of questions could be: “Where is the setting? Who are the 
characters in the story? Do they have any problems? What are they? How are the problems solved? How 
does the story end?” (Wolf et al., 2011, p. 440). ‘Think for Yourself’ encourages readers to think deeply about 
the story and the feelings it elicits. Children’s own thoughts are considered the “real treasure you dig for 
when you read” (Wolf et al., 2011, p. 515). It seeks answers to questions like: “What did you find out that you 
never knew before? Did you have any new feelings?” (Wolf et al., 2011, p. 515). 
struck
clock
fist
open 
hand
idea
lightning
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RAN Charts: Rapid Automatic Naming (RAN) charts address the speed and fluency aspect of reading by 
providing children with “practice and rapid recognition of the most frequent orthographic patterns in English” 
(Wolf et al., 2009a, p.88). The repetition helps to consolidate the core words, as well as laying down neural 
pathways to aid the speedy retrieval of orthographic patterns that are found in words. This activity is timed 
and as such, the RAN chart is also used to ascertain the speed at which children can retrieve learned letter 
patterns from memory and acts as a fluency predictor. It can be used to track their progress over time.   
Figure 3.6 RAN Chart (Wolf et al., 2011)    
 
 
 
 
 
Ticket Out the Door: To end the lesson each child is asked to complete a short revision activity, usually oral, 
which serves as their ticket out the door.  
 
3.4.2 Instrumental Enrichment Lesson 
In addition to the five RAVE-O lessons per week, the children in the Intervention group received a one hour 
Instrumental Enrichment lesson once a week. As with RAVE-O, the lessons are carefully designed and the 
execution of the lessons involved following the detailed lesson plans prescribed in the Teacher’s Guide to 
Organisation of Dots.  
Each lesson is based on a work page similar to the sample page in Figure 3.7. The students are required to 
replicate the model by joining the configuration of dots. There appear to be a number of possibilities so the 
students must activate many different cognitive functions in order to replicate the model. In this endeavour, 
the student must perceive the model correctly and must be able to visually transport and project this model 
to a different frame ensuring a consistent form even though the direction and layout are likely to change. To 
achieve this the student must be helped though a process whereby the characteristics of the model are 
articulated and named, possible clues extracted and systematic strategies identified; hypotheses must be 
developed and tested in avoidance of a trial-and-error approach. The student must learn to be precise and 
accurate in the perception and replication of features such as size, distance, angles and orientation, as well as 
restrain impulsive tendencies that prevent good planning behaviour.  All the while students must reflect on 
RAN Chart (Core Words)              
ram  tap  jam  lap 
 tap  ram  lap  tap 
 ram  lap  tap  jam 
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the efficacy of their strategies and be flexible enough to exchange an ineffective or effortful strategy of 
another.  
Figure 3.7 Sample Page: Organisation of Dots (Feuerstein & Hoffman, 1995. p. 18) 
Each lesson covers three phases, input, elaboration and output. During 
the input phase the data or information are gathered in order to solve a 
task. This may involve “efficient and accurate perception, adequate 
listening skills, solid understanding of the language and of the concepts 
of time, space, and quality, as well as the ability to collect and examine 
many sources of information at one time” (Mentis, Dunn-Bernstein & 
Mentis, 2008, p. 114). The elaboration phase is when information is 
processed and the actual problem worked on. This is the most critical 
phase and may involve “defining the task, comparing and integrating 
relevant sources of information, planning, hypothesising, [and] working 
through problems logically” (Mentis, Dunn-Bernstein & Mentis, 2008, p. 
114). The output phase is when the information or data are communicated or expressed in written format, 
thereby providing answers to problems. This may involve “accurate, appropriate and efficient communication 
skills” (Mentis, Dunn-Bernstein & Mentis, 2008, p. 114). 
A comprehensive manual provides lesson outlines to each instrument. The lesson outline provides objectives, 
sub-goals, vocabulary and mediation for each page. For example, the lesson guide provided for the first page 
states (Feuerstein & Hoffman, 1995, p.30): 
Objective: To organise dots into the model figures according to a rule or rules.  
To construct a plan by which to achieve an objective. 
Subgoals: To be flexible in changing strategies in response to new situations.  
To restrain impulsivity.  
To reduce trial-and-error behaviour. 
Vocabulary: model, orientation, row, horizontal, shape, square, apex, equal, trial and error, parallel, 
comparison, similar, constancy, upper left, figure, right angles,  
isosceles, infer, trial and error, side, base, frame, plan, communicate,  
flexibility, and impulsivity. 
Mediation: A feeling of competence is mediated in the analysis of the cues and the  
strategies necessary to master the tasks. Mediating regulation and control of behaviour are 
necessary to restrain impulsivity and induce a careful  
investigation of the data. 
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A list of questions that traverse the necessary content and cognitive functions of the page are listed, together 
with the type of mediation that is required and model answers that should be elicited from the children to 
reach the desired outcomes. Such a script is seen in Table 3.3 and may begin as follows: 
Table 3.3  Excerpt from Organisation of Dots Lesson Guide (Feuerstein & Hoffman, 1995, p.32-33) 
Mediation of Question Answer 
Regulation behaviour; definition of the 
problem; generalization 
Before we start a task, what do we  
have to know? 
We must know what we are supposed  
to do. 
Goal seeking; inference What do you think we are supposed to 
do on this page?  
Connect the dots. 
Using several sources as basis for 
 inference 
What gives you that information? The big dots. The blue dots.  
The number of dots. 
Feeling of competence The big dots, the blue dots, and the number of dots serve as cues and hint at 
 or suggest the task. 
Systematic exploration Is there anything else on the page that helps 
us to define the task?  
There are boxes (frames) that have  
figures in them. 
Verbal stimulation; labelling We will call those figures in the frames models.   
Competence; call for a synthesis of  
given information for extrapolation; 
preparation for goal setting; definition 
 of task by extrapolation 
Can we use those separate pieces of 
information – the models, the large  
dots, the blue dots, and the numbers  
of dots –  to help us decide what we  
are supposed to do? 
Connect the dots in each frame so  
that when they are connected they  
will look like the model. They will be 
the same size and shape. 
Intentionality That’s an excellent idea. Today we will work on planning behaviour and  
discuss the elements of a plan. 
Goal-planning and goal-achieving  
behaviour 
How do you suggest we proceed? We will have to make a plan. 
Analysis of the elements of a  
Plan 
Elicit elements of a plan from the students and note them the blackboard. It  
may be necessary to arrive at the elements by an operational analysis of  
familiar situations such as fixing a meal, writing a report, or going on a trip.  
Translate students’ responses into a conceptualisation of planning behaviour. 
Elements of a plan: 
1. Define objectives, what we hope to accomplish. 
2. Note what we have, what has been given. 
3. Plan our strategy. 
4. Decide on our starting point. 
5. Determine the rules that govern our activities. 
6. Devise a way to check work to be sure we have attained our goal. 
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The lesson goes on to explore why we use the word ‘square’ and not ‘box’, ‘block’ or ‘thing’; in the process 
highlighting the critical need for precision labelling, the properties of a square, and the various mathematical 
elements like parallel, angles, sides, length. The triangle is discussed in the same way. This information will 
help the children to know more accurately which dots to select in order to replicate the square and the 
triangle and guide them in the creation of a plan.  
Rules, strategies and ways to evaluate output are discussed. For example, each dot may only be used once; 
replicas must be the exact size and shape as the model though the direction may change; the page may not 
be turned while working; drawing lightly with a pencil to check accuracy; start with the shape that has the 
most dots (beginning with the triangle increases the likelihood of using dots that belong to the square); and 
compare configuration to the model. All the while bridging these strategies to where they may be used in real 
life. Mediation continues while the students attempt the paper and pencil task and new discoveries are 
shared with the class as they are made, adding to the scaffolded strategies that are learnt over time.  
Classmates are also encouraged to mediate to each other. 
The lesson ends with a discussion about the difficulties that were encountered and what was useful in solving 
these problems, as well as which cognitive functions were used to complete the page. Answers may be: 
“Using our senses to gather information; making a plan; giving names to the figures; finding the part of the 
figures that stayed the same; considering more than one thing at a time; having a picture in our mind of what 
we were looking for; remembering what we need to find; thinking before we drew a line; and when we 
couldn’t find what we were looking for, asking you to help us with a strategy” (Feuerstein & Hoffman, 1995, 
p. 40). 
As the students work their way through the instrument the pages become incrementally more complex, 
demanding greater strategic planning and a providing opportunities to practise and consolidate cognitive 
functions.   
Figure 3.8 Organisation of Dots: Pages Increasing in Complexity (Feuerstein & Hoffman, 1995) 
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3.4.3. Bridging and Transference 
While in IE, each of the instruments has been designed to strengthen cognitive functioning in a way that is 
void of content, RAVE-O uses specific content to teach reading strategies.  With the goal of creating learners 
who know how to learn, bridging becomes the critical factor in consolidating these skills as well as the 
essential measure of the successful implementation of these cognitive programmes (Tribus, 2006).  
All subjects should be used to make students aware of the thought processes so that they will indeed be 
prepared to make the most of all learning opportunities. It is the teacher’s role to propose ways in which the 
learnt strategies can be transcended in relevant ways to different subjects and areas of life and it is important 
that when students use these strategies in different contexts, they do so with awareness and intentionality, 
otherwise, “they will just be mechanically following formalism with no understanding of what they do” 
(Tribus, 2006, p. 8).  
Therefore the concepts, strategies and cognitive functions learnt in RAVE-O and IE were explicitly mediated to 
the Intervention group in different contexts during the school day to encourage the bridging and transference 
of cognitive thinking strategies and cognitive reading strategies into general class work. The following are 
examples of how this could be done. 
During Numeracy the concept of time may be covered. Time is a human construct and has been organised 
into seconds, minutes, hours, days, weeks, seasons, years, decades, centuries and so on to make life less 
chaotic. So in addition to teaching ‘quarter past’ and ‘quarter to’, the notion of how time has been organised 
will be discussed. The various meanings and connections of the word time may be discussed along with 
concepts, words, phrases and idioms, such as, a timeline, timed, his timing is out, time waits for no man, time 
is money, a stich in time saves nine. This, according to the theory that informs RAVE-O, serves to elaborate on 
the children’s understanding of the word and thus improve their ability to recognise the word when reading 
and understand it in a variety of contexts (Wolf, 2007).  
In Literacy when teaching writing strategies, children will be taught to plan their work. They will be 
encouraged to analyse the elements of their plan ensuring that their thoughts are organised into paragraphs. 
In poetry they will be taught an alternative way of organising ideas and here they will have to pay close 
attention to the model and rules of organisation. They will have to draw on their knowledge of rhyme and 
rime and use strategies to generate rhyming words. Certainly they will have to develop a system to edit their 
work and establish a strategy to evaluate their output. Individuation and feeling of challenge may be worked 
through with reflective discussion about what difficulties and problems were encountered and what 
strategies were used to solve these. The lesson may end with the presentation of their poems, promoting a 
feeling of competence, but significantly, also with a discussion about which cognitive functions were used in 
the execution of the task.   
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Questions such as: How are you approaching this?  What is your strategy? When else has this been a problem 
for you?, enable the teacher to continuously assess whether students know how to select and perform the 
required cognitive functions and guide her planning to intentionally target dysfunction.  
 
3.5 Research Design  
This is a small scale exploratory study designed as a forerunner to more scientifically rigorous research. With 
such a small data set it is not possible to make causal inference, as in the case of pure experimental and other 
quantitative research methods. The aim is, therefore, to describe the quantitative and qualitative data and to 
analyse it for emerging connections between the pedagogic intervention and the students’ progress in 
reading comprehension. This form of research presents a critical way for teachers to improve their 
understanding of education and, as teacher-researchers, to contribute to the improvement of practice. 
This work approximates the pretest-posttest design of true experimental research with the nonrandomised 
naturally occurring classes forming the Intervention and Comparison groups. Through a comparison of the 
groups, using the results of standardised assessment, interviews, videos and observations, an attempt is 
made to discover trends. In exploratory research emerging trends are usually context dependent and difficult 
to generalise, but offer a hypothesis for further studies where experiments can be replicated in different 
contexts or in more controlled settings.  
Both qualitative and quantitative data were collected. Typical qualitative analysis provides a different type of 
knowledge than quantitative analysis. Hoepfl explains this difference, “[where] quantitative researchers seek 
causal determination, prediction, and generalisation of findings, qualitative researchers seek instead 
illumination, understanding, and extrapolation to similar situations” (Hoepfl, 1997, p. 48). In this exploratory 
research, the quantitative data is treated more in the manner described above for qualitative data, where I 
merely sought to understand and shed light on what happened during the intervention. Still, by collecting 
both types of data I was able to capture a wider range of information relating to the implementation of the 
programmes and the resulting progress of the participants. By gathering the different types of data and 
evaluating the results through triangulation, I had a more accurate lens through which to view the data. This 
broader perspective may not have been evident if either of the two research methods was used 
independently.  
In this research the qualitative and quantitative data that were collected provided a body of evidence for 
analysis and were viewed in combination to answer my research questions. The data collection instruments 
used in this research are described in section 3.5.1 and 3.5.2. 
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3.5.1 Quantitative Data Collection 
The quantitative analysis comprised the results from a battery of standardised assessment that was 
administered to both Grade 3 classes.  Standardised assessments were administered in November 2010 (the 
year prior to the intervention) and post intervention, in November 2011. This is in keeping with normal school 
practices where the whole school is assessed annually by the remedial therapists who are trained to 
administer a range of standardised tests.   
Standardised assessments are normed tests that produce a standardised score of each area assessed. 
Standard scores (SS) provide the best way of understanding where each child’s reading attainments fall 
relative to same age peers (Snowling et al., 2009b). “Standard Score is determined such that exactly average 
is 100, with 85 representing one standard deviation below the mean. In round terms, one would expect 25% 
of the population to have an SS below 90, 10% below 80, and 2% below 70” (Reynolds, Nicolson & Hambly, 
2003, p. 2). SS can be used to compare children of different ages (Snowling et al., 2009b) and the use of these 
proved useful in interrogating and understanding the progress made by each participant over the period of 
intervention where a range of ages was recorded. Areas where progress occurred were examined and 
compared against the components of RAVE-O and IE. Finally the results of the Intervention group and the 
Comparison group were compared to each other to identify whether there is a difference in the rate of 
progress that the two groups made and between the children presenting with different disabilities.  
The standardised assessments that comprised the test battery were based on the underlying skills necessary 
for effective comprehension of text. These areas were: oral and silent reading comprehension, reading 
fluency (decoding and retrieval, word reading and reading accuracy) and vocabulary. The tests that make up 
this battery are also part of the battery of tests regularly administered at my school and included: 
 
1. York Assessment of Reading for Comprehension (YARC) Passage Reading assesses the accuracy, rate and 
comprehension of oral reading skills in children between the ages of 5 – 11 years and is typically used for 
children who have already begun to consolidate decoding skills. The YARC comprises graded passages, 
each of which is accompanied by a set of 8 comprehension questions which interrogate literal, inferential 
and vocabulary dependent comprehension skills. It provides standardised scores, age equivalent score and 
percentile ranks for reading accuracy, rate and comprehension. These are calculated using conversion 
tables provided in the manual.  
For the purposes of this research only the comprehension and accuracy components of the YARC were 
administered. This was completed in November 2010 and again is November 2011 by the school therapists 
who regularly administer such tests. Separate forms were used to ensure that the children do not become 
too familiar with the text to avoid skewing the results. The YARC is individually administered and takes and 
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takes between 10 – 15 minutes. The child reads each passage aloud and is encouraged to attempt 
unknown words. When errors are made the correct word is supplied by the tester to help maintain 
comprehension. In order to compute the accuracy score the tester will record the number and type of 
errors that a child makes. (The types of errors10 provide insight into the areas that require further 
consolidation.) On completion of each passage the child is asked questions to test the level of their 
comprehension. Scoring guidelines for these questions are provided.  The raw scores for accuracy and 
comprehension are converted to standard and age equivalent scores using the conversion tables provided 
for each component (Snowling et al., 2009a). 
  
2. Nelson Group Reading Test (GRT) is used to assess silent reading comprehension. The test measures the 
child’s use of picture, context, sight and phonic cues in silent reading and gives an overall measure of 
reading accuracy and understanding in silent reading. This test was administered to the whole group in 
November 2010 and again in November 2011 by the school remedial therapists. The question paper 
consists of multiple choice sentence completion items where the child is required to choose from a list of 
possible answers, marking his selection. The number of correct answers are calculated to find the raw 
score. This score is converted to standard and age equivalent scores using the conversion tables found in 
the test manual. (NFER-NELSON, 1992).  
 
3. The Comprehensive Test of Phonological Processing (CTOPP) is administered to assess phonological 
processing skills and indicates ability relating to phonological awareness, phonological memory and rapid 
naming. These three aspects appear to be relevant for mastery of written language and a deficit in any 
one area is viewed as the most common cause of reading difficulties. The CTOPP was developed to 
facilitate the identification of individuals from age 5 -17 years who experience difficulties with 
phonological skills and would benefit from instruction. The CTOPP is individually administered and takes 
about 30 minutes to administer. It contains 6 core subtests and one supplemental test (Wagner et al., 
1999). For the purposes of this research only the 6 core subtests were administered. This took place in July 
2011 and again in November 2011. The subtests fall into the following categories described below. 
     Phonological awareness refers to the child’s ability to process sounds in spoken language. There are two 
phonological awareness tests, namely elision and blending words. The elision subtest assesses the ability 
to remove phonological segments from spoken words to form other words. The blending words subtest 
measures the ability to synthesise sounds from words. Poor performance on these two subtests would 
                                                          
10 Errors might include: word substitutions, the addition or omission of words, incorrect pronunciation or refusal to attempt 
words.   
56 
 
suggest a poor awareness of, and access to, the phonological structure of oral language (Wagner et al., 
1999). 
     Phonological memory refers to coding information phonologically for temporary storage in working or 
short-term memory. The phonological memory composite score comprises the standard score of two 
subtests, namely memory for digits and nonword repetition. The digits subtest measures the ability to 
repeat numbers accurately and the nonword repetition subtest measures the ability to repeat nonwords 
accurately (Wagner et al., 1999). 
The rapid naming composite score tests for efficient retrieval of phonological information from the long-
term memory. The rapid naming composite score comprises the standard score of two subtests, namely 
letter naming and digit naming. There is strong evidence that dyslexic children are slower than normal to 
retrieve the names for pictures, colours, letters or digits, especially when there is a series of stimuli to be 
named (Wagner et al., 1999).  
 Raw scores for each section are totaled and converted to standard scores using the conversion tables 
provided.  A composite score is also computed to gauge general phonological processing performance.   
 
4. The British Ability Scales (BAS) Word Reading Test forms part of a battery of individually administered tests 
of cognitive abilities and educational achievement. This test can be used on children ranging from age 5 to 
17 years of age. BAS Word Reading Test is administered to assess the child’s word attack and word 
identification skills when words are presented in isolation. The child reads aloud a series of words 
presented on a card that increase in difficulty. The list comprises the most frequently occurring words in 
basic reading texts. When words are removed from a context the reader is forced to rely on visual memory 
as well as decoding skills. Raw scores are converted to ability and standard scores using conversion tables 
(Elliot, 1996). This test was administered individually to each child in November 2010 and again in 
November 2011 by the therapists at the school.  
 
5. The Wechsler Intelligence Scale for Children –Fourth UK Addition (WISC-1V) is an individually administered 
clinical instrument for assessing cognitive abilities of children age 6 to 16 years 11 months. It provides 
subtests and composite scores that represent intellectual functioning in intellectual domains, as well as a 
composite score that represents general intellectual ability. There are 15 subtests, but for the purposes of 
this study only the Vocabulary subtest was administered. The Vocabulary subtest taps word knowledge, 
long term memory and expressive language, and requires evidence of conceptual connections linked to 
the word (Wechsler, 2004). Conversion tables are used to calculate the standard scores. This test was 
administered only in November 2011 by a therapist trained to administer the WISC-IV.  
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3.5.2 Qualitative Data Collection 
Qualitative data collection and analysis yield “findings not arrived at by means of statistical procedures or 
other means of quantification" (Strauss and Corbin citied in Hoepfl, 1997, p. 48). Qualitative methods can be 
used to deepen understanding about little known topics, to bring new insight to something which is well 
known or to add depth that would otherwise have been difficult to generate through quantitative data 
collection and analysis methods (Hoepfl, 1997). This type of data analysis results in reports that are often rich 
with detail regarding the participant’s experience and can therefore be more meaningful to the reader 
(Hoepfl, 1997).  
The primary means of qualitative data gathering was through observations of the children. I had the dual role 
of class teacher and researcher, so while I was teaching it was necessary to make observations and assess the 
progress that the children were making. Records took the form of field notes. These were documented using 
a descriptive format at the end of the lessons to build up a picture of what was taking place in my classroom. 
The field notes were useful in tracking the children’s understanding of the skills and concepts learnt in RAVE-
O and IE and in monitoring when, and to what extent, the children transferred these learnt skills to different 
contexts. The record of children’s comments and actions enabled me to reflect upon their experiences, 
engagement and enjoyment during the lessons. In addition, the field notes also served as a record of my own 
experiences and feelings about implementing both programmes, covering successful moments and the 
difficulties and challenges that I faced. 
A limitation of being both teacher and researcher is that one is not easily able to observe every child in the 
classroom at the same time and the likelihood of missing vital clues, especially when these are not spoken. 
Random lessons over the course of the intervention were therefore digitally recorded (8 RAVE-O lessons, 3 IE 
lessons and 4 theme lessons). This enabled me to go back and observe what happened in the classroom while 
I was teaching and corroborate findings in the other sets of data.  
Interviews were conducted at the end of the research project. This strengthened the data set and gave the 
children an opportunity to express their view point. I interviewed children in small groups and used a set of 
preselected questions to generate discussion about RAVE-O and IE. As in the case of a semi-structured 
interview, the researcher is able to probe and explore topics of interest that are unearthed during the 
interview process. Similarly the unearthing of information may compel the researcher to eliminate redundant 
questions and add those that are felt to be more relevant (Lofland & Lofland, 1984). A schedule of questions 
is provided in Appendix B. These interviews were digitally recorded (audio) to ensure an accurate and 
comprehensive record and they were later transcribed.  
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3.6 Data Analysis 
The quantitative data was used to gain a deeper understanding of how each participant and group responded 
to the intervention. The results of the pre and post standardised assessments were organised into tables and 
graphs and used to evaluate progress made by the participants over a range of reading skills.  Mean averages 
were used to compare the two classes in these areas. SS were analysed to determine areas in which progress 
had been made and whether these areas coincide with the components of RAVE-O and IE, thereby 
attempting to verify claims reviewed in the literature.  The profiles of the LD children and each individual’s 
response to the intervention were reviewed to gain a deeper understanding of who this pedagogic 
intervention may be best suited to. Instances where the programmes were seen to have little or no impact 
were probed to get a better understanding of effective implementation.  
The qualitative data was systematically analysed for emerging themes. A theme was seen as a recurring topic 
or occurrence. Kirk and Miller (1986) refer to qualitative research as ‘blatantly interpretive’, however, a level 
of objectivity through rigour and procedures to guide interpretation were adhered to. Field notes were coded 
and compared to the other data, namely video footage and interview responses, in order to identify 
connections and patterns of interaction between the participants and the pedagogies. The themes that 
emerged were strategy learning; mediating transference of skills; developing a common language; self-
reflection and self-monitoring; engagement and enjoyment; the stickiness factor; learning from each other; 
and time. These were related to the research questions and the data was used to consider whether these 
programmes should continue to be implemented at my school and if so, what revisions should occur.  
 
3.7 Ethical Considerations 
Letters to the school, the teacher of the Comparison group, parents and children were written to explain the 
research project and to request their consent (see appendix C., D., E., F., G. and H.). The school gave its 
permission for the use of its site and archived documents. Consent was received from the parents and 
children for their participation, notes to be taken, lessons to be videoed and interviews to be recorded. The 
use of school administered assessment results, as well as permission to conduct additional assessments was 
also received. Confidentiality was guaranteed.  
Minimal disruption was ensured. Owing to the fact that I, as the class teacher, was carrying out the research 
with my class, school life continued as normal. The Comparison group did not receive the programmes for 
reasons other than this research project and have, since the completion of the data collection stage of this 
project, begun to receive instruction in RAVE-O and IE.  
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This research was approved by the Ethics committee (protocol number 2011ECE073). The report will be made 
available to the school and interested participants.  
The following two chapters provide an analysis of the quantitative and qualitative data.  
  
60 
 
Chapter 4 Analysis of Quantitative Data 
 
This research project is an exploratory study into the suitability of using RAVE-O and IE in combination to 
assist the LD children that I teach to improve their reading comprehension. The data explored below is a 
comparison between two classes of Grade 3 learning disabled students taught by two different teachers in a 
single special needs school.  The findings will not provide a sweeping endorsement of the 2 programmes or 
their combined use, but will rather provide rich and meaningful information about the effect of their 
implementation in this setting and as such, this modest study is a vital first step before deciding whether this 
approach could be successfully used in the school where I teach, or indeed in the wider South African context. 
As new forms of pedagogies come into practice it is important to try to summarise the findings from what are 
usually small scale interventions. These investigations can utilise both qualitative and quantitative methods to 
summarise the results.  While causal inference cannot be attempted in such small scale studies the results 
themselves can be useful, both to provide grounding for the qualitative assessment and to provide evidence 
for other researchers to mount more rigorous, larger scale causal-inference assessments.  Such actions as 
double blind randomised control experiments are still relatively new in the education literature as compared 
with the medical literature.  However, a chapter such as the following can help to accumulate evidence to 
make a case for much larger more scientifically rigorous interventions in the future.   
In this chapter I provide a description of my observations relating to the quantitative data that were collected 
pre and post intervention. Through a systematic scrutiny of the data, I explore possible relationships between 
factors, such as: 
 the relationship between participant progress and the literature;  
 the inter-relationships between the different components of reading (reading comprehension, reading 
fluency, reading accuracy and vocabulary);    
 the relationships between the Intervention and Comparison groups;  
 and the relationship between the different learning disabilities and participant progress. 
The nature of this explorative undertaking is broad in focus and is unable to provide definitive answers, but 
may help to identify key issues relating to the implementation of RAVE-O and IE and its impact on reading 
comprehension. This work may determine the feasibility of a more extensive study and shed light on suitable 
methods for any subsequent studies.  
Students at this school have a number of year-on-year assessments which provide data on a number of 
reading sub-components.  In the remainder of the chapter I will discuss these sub-component assessments 
61 
 
for both the Intervention and Comparison groups.  The data will be discussed in the following sequence. First, 
I present the data for reading comprehension as measured by the YARC Passage reading test and compare 
comprehension scores from silent and oral reading.  Second, I discuss assessments of the two classes’ reading 
fluency: decoding and retrieval, word reading and reading accuracy. Third, I discuss assessments of 
vocabulary and finally, I examine the scores for the students in my class according to their presenting 
disability. 
Data is presented in both tables and figures which are designed to display information accurately and clearly 
and to help the reader to discern patterns that appear to exist. Test scores in all tables are presented as age-
normed standard scores (SS) which provide the best way of investigating where a child’s reading attainment 
falls relative to the national average for children of that age (Snowling et al., 2009a). Snowling explains, the 
‘”[s]tandard scores work by relating a pupil’s reading score to the distribution of scores obtained by children 
of the same age. This means that the standard score of 100 is always average and a standard score of 85 is an 
equally poor score, whatever age the child is” (Snowling et al., 2009a, p 29). A child who is progressing 
normally from year to year will show no change in their SS in tests taken at the end of Grades 2 and 3 for 
example. If a child has achieved a standard score of 100 in 2010 and again in 2011, he has made the expected 
progress in one year’s time and is reading at the expected level for same age peers. An increase in SS 
indicates that the student has made more than the expected progress during the course of the year.  Decline 
in SS does not necessarily mean that the child’s reading is getting worse; rather he or she is not keeping up 
with the expected progress made by same age peers. When reviewing the year-on-year SS of children with 
learning disabilities, it is expected that without intervention LD children will fall further and further behind 
the normed average of same age peers. This is signified by an observed decrease in their SS.  
SS also provide a means by which scores from different tests can be meaningfully compared. The tests used in 
this research are from a variety of developers, but were all developed in the UK and were normed on the age-
defined progress of British children. While the students under study are South African rather than British, 
limited South African normed data exists.  The British SS has been used by researchers in other countries and 
provides a good benchmark with which to measure my student’s progress against themselves, the class, the 
Comparison group, mainstream and international students.  
In the field of psychometric testing, test results are often presented using confidence intervals (Rust, ND). 
Confidence intervals (CI) are used to account for measurement error associated with standardised testing. 
Using the CI, the score earned by a student on a standardised test can be understood more completely.  “The 
confidence interval gives the range of scores that, with a high degree of likelihood, contain the child’s true or 
real scores on the test” (Snowling et al., 2009a, p. 32).  Therefore when reviewing tables of SS on a particular 
test we should take care not to read too much into small differences in test results.  Since it is easier to 
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measure how quickly or accurately a child reads than it is to measure comprehension, the confidence 
intervals tend to be larger for comprehension (Snowling et al., 2009a).  
 
4.1 Reading Comprehension 
Reading is a purposeful activity and the main purpose is to interpret the printed words in order to make 
meaning. Chapter 2 discusses in detail the underlying skills involved in reading and how consolidation of each 
of these and the capability to use them in combination, results in an ability to make meaning from the printed 
word. It was also discussed that owing to a variety of disabilities, many of the children in my class experience 
difficulty drawing the requisite meaning from the text. Following the intervention of RAVE-O and IE, I am 
interested to see whether any changes to their reading comprehension abilities can be detected.   
Figures 4.1 to 4.4 present a visual analysis of the standard scores (SS) for reading comprehension. It was 
interesting to note that while an increase in SS was not made by every child in the Intervention group, the 
general trend was upward. Furthermore, this upward trend was greater than in the Comparison group. This is 
easily noted on the normal probability curves below (Figures 4.1 and 4.2). The normal probability curve with a 
standard deviation of 15 is computed to show that the majority of the population11 (66%) fall within a fairly 
narrow range (+/- 2 standard deviation points), around 100. In a normal distribution curve, the number of 
children scoring above or below the average SS of 100 would decrease in relation to the distance from this 
centre point.  
The pre and post intervention scores of the Intervention and Comparison groups for reading comprehension 
have been transposed onto the normal probability curve that is representative of the British population so 
the study groups can be viewed in relation to the general population and to each other. Blue represents the 
Intervention group and red indicates the Comparison group.  
 
 
 
 
 
 
                                                          
11 This normal distribution curve is based on the data for the British population as found by Snowling et al. (2009b) 
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Figure 4.1 Reading Comprehension Scores                Figure 4.2 Reading Comprehension Scores                          
for two Groups: Pre-intervention (2010-Nov)  for two Groups: Post-intervention (2011-Nov)        
  
Figures 4.1 and 4.2 provide a visual representation of the movement that the Intervention group made in 
relation to the Comparison group.  When comparing the above results for the two classes, the Intervention 
group (blue) began the experiment as the overall weaker class, after a year of intervention their normed 
scores for the following grade year appear to have moved through the curve to become the stronger of the 
two groups. This change can be seen more clearly in Figures 4.3 and 4.4.   
 
Figure 4.3 Reading Comprehension Scores for                
two Groups: Pre-Intervention (2010-Nov);        
Presented as a score above or below age norms.   
 
 
 
Figure 4.4 Reading Comprehension Scores for            
two Groups: Post-Intervention (2011-Nov);            
Presented as a score above or below age norms.  
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Figures 4.3 and 4.4 show that before the intervention of RAVE-O and IE began only 3 members of the Intervention 
group scored at or above the graded norm of 100. After the intervention 8 of the Intervention group scored in this 
range. In contrast, 7 of the Comparison group scored at or above 100 before the intervention but only 5 did so after 
the intervention. There appears to be a general trend towards higher than norm scores for the Intervention group.    
Tables 4.1, 4.2 and 4.3 below help to reinforce this finding.  The reading comprehension data collected for each 
participant is presented in a way that enables the growth of each child, in terms of gains and losses, to be compared. 
  
Table 4.1 Reading  Comprehension        
Standard Score:  Intervention Group  
Table 4.2 Reading Comprehension Standard 
Score: Comparison Group 
Name 
2010-
Nov 
2011-
Nov  
Gains& 
Losses  Name 
2010-
Nov 
2011-
Nov 
Gains & 
Losses 
Oscar 93 87  -6  Lindiwe 90 84 -6 
Douglas 95 89  -6  Sarah 99 85 -14 
John 95 95  0  Barbara 110 90 -20 
Andrew 87 96  9  Callum 88 91 3 
Anne 102 100  -2  Sohan 102 95 -7 
Daniel 92 103  11  Joe 97 97 0 
Brenda 95 103  8  Tom 110 98 -12 
Jeremy 98 104  6  Mo 104 100 -4 
Simon 96 105  9  Ian 107 101 -6 
Paul 107 109  2  George 103 101 -2 
Sifiso 90 110  20  Norman 90 102 12 
Colin 107 112  5  Saul 114 110 -4 
        
Mean  96.4 101.1  4.7  Mean  101.2 96.2 -5 
 YARC Passage Reading: Reading Comprehension, data ordered by post-intervention scores, from lowest to highest12.   
Table 4.3 Summary of Reading Comprehension Data 
Intervention Group  Comparison Group 
96.4 Mean SS before intervention 101.2 
101.1 Mean SS after intervention 96.2 
4.7 Average standard point gains -5.0 
-6.0 to 20.0 (26) Range of standard points gains and losses -20.0 to 12.0 (32) 
 
                                                          
12 Horizontal lines in this and other tables are added to aid the reader in following the data point across the table and not for 
substantive grouping reasons.  
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An analysis of these results shows that on average students in the Intervention group increased by 4.7 standard 
points in comparison to a loss of -5.0 standard points. This shows that the average score in the Intervention group 
displayed higher age normed growth (+4.7 versus -5.0) and the number of children who did not maintain or exceed 
their previous year normed score were higher in the comparison class (9 versus 3).  Anne is one of the three children 
in the Intervention group who did not make the equivalent of 1 year’s progress in 1 year’s time, but she still 
performed above age expectations.  
Even though there is only one year of data, I wonder whether the intervention could be responsible for this progress. 
A calculation based on the percentage of children who have begun to close the gap in their learning, reveals that 
whereas 83% of Intervention group are closing the gap, the gap has increased for 42% of the children in the 
Comparison group. Future researchers would ideally have two or more years of data to analyse.  
When attempting to consider the potential effect that IE and RAVE-O may have had on reading comprehension, the 
results presented in Table 4.3 are positive. It is impossible to establish with any certainty in this research project 
whether the upward trend in reading comprehension can be attributed solely to the intervention. However, it may be 
possible to gain greater insight by analysing the different types of comprehension questions asked on the York 
Assessment of Reading for Comprehension (YARC) - Passage Reading, and interrogating each class’s response to 
these.  
 
4.1.1 Question Analysis 
Fundamental to successful reading comprehension is the ability to retrieve and connect the information presented in 
the text, part of which is explicitly written out, while other information requires inference. Readers must look beyond 
the information that is explicitly presented in the text and make assumptions based on previous knowledge (Snowling 
et al., 2009a). The different types of inferences necessary for effective comprehension of text have been discussed in 
section 2.2.1.5 of Chapter 2.  
The YARC measures students’ performance on different types of questions and each passage is classified into 7 
different categories of questions, some of which fall into more than one category yet have been assigned only one 
classification. The YARC manual defines each question classification as follows (Snowling et al., 2009a, p 67:  
 
Cohesive device Inference that rely on linguistic cues such as anaphora and pronoun resolution. 
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Knowledge-based 
inferences   
Inferences that are necessary for maintaining a coherent representation of the 
passage. These inferences generally involve the application of real-world  
knowledge. 
Evaluative inference This type of inference relates to the emotional outcomes of events, the 
 consequences of actions, etc. They are necessary for understanding a text and,  
like knowledge-based inferences, rely on the reader’s use of real-world  
knowledge in interpreting textual information. 
 
Literal information This category was used for questions that did not require an inference because  
the answer was explicitly written in the text. 
 
Vocabulary  
dependent 
Items were rated as vocabulary dependent if it was felt that the most important 
factor in deriving the correct answer was understanding a key word, i.e. where  
low frequency words or difficult words were included in the text or question. 
 
Logical reasoning Questions that required an element of logical or deductive reasoning were  
included in this category. 
                                                                                       
As the focus of RAVE-O and IE have been on the development of higher-order thinking skills, comprehension 
strategies and vocabulary, my hypothesis is that the Intervention group would on average, perform better than the 
Comparison group on the inferential and vocabulary dependent questions. Table 4.4 presents the relationship 
between the performances of the two classes in their response to the different types of questions. The 3 inferential 
type questions, namely, cohesive device, knowledge-based inference and elaborative inference, have been grouped 
together under the single heading of inference. No logical reasoning questions were asked. 
When administering the test, each student reads the passage aloud to the tester who tallies decoding errors. A 
requisite number of errors indicate a ceiling effect and testing ceases. Since students reached the ceiling at different 
stages, not every student read all 6 passages. Students were then only asked the questions related to the passages 
that they read before reaching their ceiling.  The total correct answers for the questions that each child was asked 
have been recorded in Table 4.4 and 4.5 below. The participants SS for reading comprehension have been included in 
the tables to enable a cross-reference between reading comprehension performance and the types of questions that 
are correctly answered on the tables below. 
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Table 4.4 Performance in Question Categories:  Table 4.5 Performance in Question Categories: 
Intervention Group   Comparison Group 
 Literal  Vocab. 
Inferential 
SS 
Reading 
  
Literal  Vocab. 
Inferential 
SS 
Reading 
Info. Depend. Comp. Info. Depend. Comp. 
Oscar 11 2 11 87  Lindiwe 8 2 4 84 
Douglas 13 2 10 89  Sarah 8 1 4 85 
John 15 3 14 95  Barbara 11 2 13 90 
Andrew 4 2 8 96  Callum 11 1 10 91 
Anne 15 1 20 100  Sohan 14 4 15 95 
Daniel 11 2 8 103  Joe 15 2 15 97 
Brenda 16 2 22 103  Tom 12 4 16 98 
Jeremy 12 2 16 104  Mo 14 4 20 100 
Simon 15 4 24 105  Ian 11 1 14 101 
Paul 12 2 18 109  Adrian 14 3 15 101 
Sifiso 16 4 19 110  Norman 14 3 19 102 
Colin 15 4 22 112  Saul 13 6 19 110 
YARC Passage Reading, data ordered by SS for Reading Comprehension, from lowest to highest. 
Table 4.6  Relationship of Correct Question types : Intervention and Comparison groups  
   Intervention Group   Comparison Group 
 
Total 
Questions   % Correct Class Mean   % Correct Class Mean 
Literal Information 192  81% 12.9  76% 12.1 
Vocabulary Dependent  192  31% 2.5  34% 2.8 
Inferential Questions  384   50% 16.0   42% 13.7 
 
In Table 4.6, it can be seen that inferential questions do in fact show a higher percentage of correctly answered 
questions for the Intervention group (50% versus 42%) and a higher class average than the Comparison group (16 
versus 13.7).  
It is curious that in the category of vocabulary dependent questions, neither class faired particularly well.  Vocabulary 
enrichment is one of the main features of RAVE-O and also one of the aspects that the children find most engaging. It 
works on the premise that if a child knows one word, she knows at least 100 other words (Wolf, 2011). Chapter 5 
presents a discussion on how the children in the Intervention group seem to be thinking differently about vocabulary 
after the intervention. Section 4.3 below, where the results of vocabulary assessments are examined also shows 
positive results. The above scores for the vocabulary dependent questions are therefore surprising.  
One possibility that may explain this discrepancy is the lack of automaticity in a beginner reader. Snowling et al. 
(2009a) state that poor decoding and lack of fluency act as a ‘bottleneck’ to comprehension. The reader is forced to 
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focus attention on analysis and synthesis and attention is necessarily diverted away from comprehension strategies, 
such as vocabulary interpretation. This factor may have played a role as the participants in this study are really just 
beginning to learn and consolidate the various reading skills. It would be interesting to see whether long term 
training in RAVE-O would have a positive outcome on the children’s ability to answer vocabulary dependent 
questions.  
A second factor that may have impacted the children’s performance on the vocabulary dependent questions is the 
British test design. Words encountered may be more common in that country than in South Africa. Having examined 
the relevant questions, correct answers were dependent on understanding words such as, ‘trembled, ‘steely grip’, 
‘clumsy’, ‘swiftly’, ‘pet name’, ‘premature’, ‘bold’ and ‘romantic heroes’. Most of these words, aside from perhaps 
‘pet name’, are common in South African English and would not necessarily have skewed the vocabulary scores.  
When reviewing the results of the different types of question categories, it was not surprising that both groups fared 
better on the literal questions. Of the possible inferential questions that could be asked and answered, the 
Intervention group answered 50% correctly, as opposed to 81% of literal questions that they answered correctly. This 
discrepancy suggests the need for the explicit teaching of inferential skills and given the slight advantage that the 
Intervention group had over the Comparison group in both the literal and inferential question categories, it is 
possible that the targeting of these skills through RAVE-O and IE have had an effect on these results. The PIRLS study 
of national literacy rates published similar findings where the children tested performed adequately on the literal 
questions but poorly on the inferential questions. This is something that urgently needs to be addressed in South 
Africa (Howie et al., 2012). It would be interesting to gain a deeper understanding of this relationship between RAVE-
O, IE and reading comprehension following long term training in RAVE-O and IE and importantly, whether there 
would be a significant difference in the progress of the two groups and whether this could be extrapolated to 
mainstream Literacy lessons in South Africa. 
Another area of comprehension that may shed more light onto the progress that the two classes have made is silent 
reading comprehension.  
 
4.1.2 Silent Reading Comprehension 
In the early stages of learning to read an obvious discrepancy between oral reading comprehension and silent reading 
comprehension exists. Silent reading involves greater complexity as the auditory prompts are removed. When 
children are able to read silently with effective comprehension, they move from a state of ‘learning to read’ to 
‘reading to learn’ (Duke, Bennett-Armistead & Roberts, 2003). Thus silent reading comprehension is an important 
indicator of a child’s level of comprehension.   
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The Nelson Group Reading Test was used to investigate silent reading performance. The tables below (Table 4.7 and 
4.8) present the silent reading scores of both groups for November 2010 and 2011. Gains and losses are recorded as 
well as the mean for each group. Reading comprehension scores (discussed above) have been included in these 
tables to enable the comparison of the children’s performance when reading aloud and silently.  
Table 4.7 Silent Reading Standard Scores  
compared with Oral Reading  
 
 
Table 4.8 Silent Reading Standard Scores  
compared with Oral Reading 
Intervention Group  Comparison Group 
 
Silent Reading 
Comprehension SS  
Reading 
Comp. 
 
 
Silent Reading 
Comprehension SS  
Reading 
Comp.  
2010-
Nov 
2011-
Nov 
Gains & 
Losses  
SS      
2011-
Nov  
2010-
Nov 
2011- 
Nov 
Gains & 
Losses  
SS      
2011-
Nov 
Andrew   70 71 1  96  Lindiwe 77 70 -7  84 
Jeremy  71 75 4  104  Callum 71 80 9  91 
Oscar  73 75 2  87  Ian 86 85 -1  101 
Douglas  86 75 -11  89  Adrian 87 85 -2  101 
Daniel  80 79 -1  103  Joe 86 86 0  97 
Sifiso 80 81 1  110  Sarah 92 87 -5  85 
John  81 86 5  95  Sohan 92 89 -3  95 
Brenda 88 90 2  103  Barbara 86 91 5  90 
Anne  90 92 2  100  Norman  82 97 15  102 
Colin  95 92 -3  112  Tom 99 100 1  98 
Paul  79 93 14  109  Mo 90 102 12  100 
Simon  95 108 13  105  Saul 102 105 3  110 
             
Mean 82.3 84.8 2.4   101.1   Mean 87.5 89.8 2.3   96.2 
Nelson Group Reading Test – Silent Reading, data ordered by SS Silent Reading Comprehension November 2011, from lowest to highest.   
Table 4.9 Summary of Silent Reading Comprehension Data 
Intervention Group                Comparison Group 
82.3 Mean SS before intervention 87.5 
84.8 Mean SS after intervention 89.8 
2.4 Average standard point gains 2.3 
        -11 to 14 (25) Range of standard points gains and losses                  -7 to 15 (22) 
 
As expected most children in both groups have higher scores reading aloud than reading silently. The difference for 
the remaining children is small (between 2 to 5 standard points) and most of these children have an oral reading 
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comprehension of 100 or above. Further investigation may show whether this is a pattern that occurs as readers 
make the move from ‘learning to read’ to ‘reading to learn’.  
The same pattern, however, cannot be drawn for all children who have attained an average score (100) or above for 
oral reading comprehension. For example, Jeremy who has one of the higher comprehension scores for passage 
reading has one of the lowest scores for silent reading comprehension. This begs the question as to whether specific 
strategies need to be taught in order to extract meaning from text when reading silently, or whether it is merely the 
proficiency with which children are able to apply the same comprehension strategies that they use when reading 
aloud.  Advanced research may be able to clarify whether on-going RAVE-O and IE instruction would have an effect 
on when children move to the more complex level of ‘reading to learn’.  
 
4.2 Reading Fluency 
The relationship between comprehension and fluency is important to consider when assessing comprehension 
abilities. Reading fluency as defined by Wolf and Katzir-Cohen (2001, p. 219), is the “product of the initial 
development of accuracy and the subsequent development of automaticity in underlying sublexical processes, lexical 
processes, and their integration in single-word reading and connected text”. Fluent reading, therefore, relies on 
accurate decoding skills, the efficient retrieval of known words from memory, and an ability to extract meaning from 
the printed word. In order to get a clearer picture of the underlying skills impacting on the reading comprehension 
abilities of both groups, I looked at the results as they related to: decoding skills; consolidation of whole words; 
automaticity when retrieving phonological information; and accuracy rates when reading connected text.  
 
4.2.1 Decoding and Retrieval 
Phonological awareness, phonological memory and rapid naming are predictors of whether a child will be able to 
decode unknown words. Phonological awareness refers to the child’s ability to process sounds in spoken language. 
Readers must be able to link these sounds to letters or groups of letters in the development of sound/ symbol 
relationships. Phonological memory refers to coding information phonologically for temporary storage in working or 
short-term memory. Thus, when a reader is faced with an unknown word, they must be able to analyse the printed 
letters and assign the correct sounds to the letters or groups of letters; they must then hold these sounds in the 
correct sequence in the memory long enough to synthesise the sounds to form the word. This must all be completed 
rapidly so that the words can be connected to create meaning.  
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Figure 4.5 compares the Intervention group and the Comparison group in these areas of phonological processing. 
Scores for reading comprehension are included in this graph as a means to establish whether there is a connection 
between phonological processing and reading comprehension.  These scores were collected using the CTOPP 
standardised test at the end on the period of intervention. 
Figure 4.5 Intervention and Comparison Groups’ Phonological Processing Scores 
 
 
 
 
 
 
 
This graph shows that the Intervention group has performed better than the Comparison group in two of the three 
phonological processing subtests of the CTOPP, namely phonological awareness (108 versus 104) and rapid naming 
(98 versus 94).  
Research shows a correlation between how fast a child can repeat words, the size of their memory span and efficient 
phonological processing. Brady (1986) contends that where children experience memory deficits, an emphasis should 
be placed on overlearning decoding skills and improving speed. RAVE-O addressed phonological awareness through 
its explicit emphasis on teaching phonemes, words segments and morphological units of meaning, using ‘tips’ like 
Jam Slam, Starters, Harder Starters, Rime, Ender Benders and Double Trouble13 for efficient interpretation of 
phonological information. Rapid naming, or the rate that this information can be retrieved, was addressed explicitly 
in RAVE-O through the repetition and practice of the timed RAN charts. Given this emphasis, it can be reasoned that 
phonological memory should improve. The data in Figure 4.5 was collected at the end of the research and therefore 
does not reflect any growth that may have taken place. More information would be necessary to understand why the 
Intervention group’s performance on the phonological memory subtest was below that of the Comparison group. 
However, when we review the apparent upward trend of the Intervention group (as shown in Figures 4.1, 4.2, 4.3 
and 4.4)  in combination with the fact that the Intervention group are stronger in the phonological areas specifically 
targeted by RAVE-O, the possibility of a connection is suggested and warrants further investigation.  
                                                          
13 These have been referenced in section 2.2.3 and 3.3.1. 
80
85
90
95
100
105
110
Phonological
Awareness
Phonological
Memory
Rapid Naming Reading
Comprehension
St
an
d
ar
d
 S
co
re
 N
o
v 
1
1
Sub-tests of CTOPP & YARC Reading Comprehension
Intervention
Comparison
72 
 
4.2.2 Word Reading 
A store of words that can be recognised automatically is essential for fluent reading and efficient reading 
comprehension. Adams (1990) claims that the key to skilful reading is the automatic recognition of words. This 
enables the reader to focus on meaning rather than attending to the decoding of letters and words. Research shows 
that as a result of their difficulties, LD children take longer to consolidate and store whole words in their memory 
(Moats & Tolman, 2009). Novice readers rely on the front regions of the brain to analyse speech sounds in the 
decoding of words, while proficient readers use the back regions of the brain to automatically recognise learnt words. 
LD children are likely to take longer to transition from novice to proficient readers (Moats & Tolman, 2009).   
In order to assess the student’s efficient retrieval of learnt words from memory, the British Ability Scales - Word 
Reading assessment was administered. This test includes a list of high-frequency and non-phonographic words. 
Students have no additional means, such as context, to assist them with the identification of each word. Thus this 
test is a good measure of whether students have been able to build up a store of words that they can recognise 
automatically.  
Tables 4.10 presents the Intervention group’s pre and post intervention results for word reading. Gains and losses are 
shown, as well as a comparison of individual scores to the group mean. Table 4.11 presents the same results for the 
Comparison group. Table 4.12 is a summary of tables 4.10 and 4.11 and displays the information so that both groups 
can be viewed alongside each other.  
Table 4.10  Word Reading Standard 
Score: Intervention Group 
 
Table 4.11  Word Reading Standard Score: 
Comparison Group 
Name 
2010-
Nov 
2011-
Nov 
Gains & 
Losses       Name 
2010-     
Nov 
2011-      
Nov 
Gains &    
Losses 
Andrew 79 75 -4  Lindiwe 85 83 -2 
Daniel 78 77 -1  Norman 95 86 -9 
Oscar 76 80 4  Adrian 91 88 -3 
John 77 85 8  Sarah 95 88 -7 
Jeremy 71 86 15  Ian 86 89 3 
Paul 77 89 12  Barbara 95 90 -5 
Sifiso 90 89 -1  Callum 77 91 14 
Douglas 95 91 -4  Tom 101 93 -8 
Brenda 86 95 9  Mo 100 96 -4 
Colin 104 99 -5  Joe 94 97 3 
Simon 78 113 35  Sohan 118 104 -14 
Anne 89 119 30  Saul 102 105 3 
     
Mean               83.3 91.5 8.2  Mean  94.9 92.5 -2.4 
BAS Word Reading assessment, data ordered by post intervention scores, from lowest to highest. 
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Table 4.12   Summary of Word Reading Data 
Intervention Group  Comparison Group 
83.3 Mean SS before intervention 94.9 
91.5 Mean SS after intervention 92.5 
8.2 Average standard point gains -2.4 
-5.0 to 35.0 (40) Range of standard points gains and losses  -14.0 to 14.0 (28) 
 
The analysis of the level of proficiency of the children in both classes shows that they were each below normed 
standards (SS=100) for word reading. This is in keeping with Moats and Tolman’s (2009) research that LD children 
typically take longer than same age peers to build up a store of words that they can recognise automatically.  
The Intervention group in particular, were well below normed standards for word reading before receiving RAVE-O 
and IE instruction. Scores collected in November 2010 reveal that only one child scored within the Average range for 
word reading, the rest fell below age expected levels, as seen in Table 4.10.  Table 4.11 shows the Comparison group 
with 4 children within or above the Average range for word reading. It is encouraging to note the changes to these 
scores over the period of intervention.   
Although the Comparison group is still performing on average 1 standard point above the Intervention group after 
the period of intervention, the Intervention group’s year end norms recorded an average gain in standard points of 
8.2 as opposed to a loss of -2.4 standard points by the Comparison group. In other words, on average the 
Intervention group gained more than a year’s normed learning while the Comparison group lost ground as compared 
to the normed average for same age peers.  Owing to the fact that both classes received similar THRASS, phonics and 
guided reading instruction, the results of further investigation could show more clearly whether the increased gains 
made by the Intervention group can be accredited to the addition of RAVE-O and IE to their curriculum. It would be 
particularly pertinent to investigate whether the RAN chart activities, working to establish paths to retrieve 
phonological information quickly, impacted the results that we see here for word reading.   
 
4.2.3 Reading Accuracy 
In order to comprehend texts effectively, one must first be able to decode them with some level of accuracy. 
Decoding errors could significantly hamper the ability to understand the author’s intended message.  As shown 
above, LD children typically take longer to build up a store of words that they can recognise automatically. In the 
same vein children with phonological difficulties are shown to have greater difficulty decoding text (Wagner et al., 
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1999) and therefore experience greater difficulty reading accurately. I wanted to see if the progress made by the 
Intervention group in word reading has been transferred to assist reading accuracy.  
Table 4.13 presents the Intervention group’s pre and post intervention results for reading accuracy. Gains and losses 
are shown, as well as a comparison of individual scores to the group mean. Table 4.14 provides the same results for 
the Comparison group. Table 4.15 is a summary of tables 4.13 and 4.14 and presents the information so that the 
classes can be viewed alongside each other.  
Table 4.13 Reading Accuracy Standard 
Score: Intervention Group 
 
Table 4.14  Reading Accuracy Standard 
Score: Comparison Group 
Name 
2010-
Nov 
2011-
Nov 
Gains & 
Losses  Name 
2010-     
Nov 
2011-      
Nov 
Gains &    
Losses 
Andrew 85 76 -9  Adrian 81 90 9 
Oscar 83 81 -2  Ian 84 90 6 
Jeremy <70 82 12  Callum 80 93 13 
Daniel <70 82 12  Tom 98 92 -6 
John 91 92 1  Barbara 95 93 -2 
Paul 95 94 -1  Norman 105 93 -12 
Brenda 93 97 4  Lindiwe 89 84 -5 
Sifiso 83 98 15  Sarah 91 95 4 
Douglas 101 99 -2  Joe 94 98 4 
Colin 98 105 7  Mo 100 103 3 
Anne 105 107 2  Sohan 105 109 4 
Simon 96 109 13  Saul 106 105 -1 
       
Mean 89.2 93.5 4.3  Mean 94 95.4 1.4 
YARC Passage Reading: Reading Accuracy, data ordered according to post intervention scores, from lowest to highest. 
Table 4.15   Summary of Reading Accuracy Data 
Intervention Group  Comparison Group 
89.2 Mean SS before intervention 94.0 
93.5 Mean SS after intervention 95.4 
4.3 Average standard point gains 1.4 
-9.0 to 15.0 (24) Range of standard points gains and losses -12.0 to 13.0 (25) 
 
A comparison of the reading accuracy results for the Intervention and Comparison groups show that the Comparison 
group began the experiment with a higher mean than the Intervention group (94 versus 89.2). Further analysis of 
Tables 4.13, 4.14 and 4.15 show that the Intervention group progressed by a mean average of 4.3 standard points per 
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child. In contrast, the Comparison group only improved by a mean average of 1.4 standard points per child for 
reading accuracy.  
When examining the movement of the individual children in each class, it appears that the Intervention group 
showed a marginally narrower range of gains and losses. The Intervention group registered a range of 24 standard 
points (-9 to 15) as compared to a range of 25 standard points (-12 to 13) in the Comparison group. Only 4 children in 
the Intervention group registered a loss totalling 14 standard points, while the Comparison group registered 5 
children with a loss totalling 26 standard points. Furthermore, 4 children from the Intervention group made a growth 
of more than 12 standard points, while this is only true for two children in the Comparison group.  
The possibility that the addition of RAVE-O instruction with its tips and strategies, may be responsible for the greater 
average gain in reading accuracy that the Intervention group made, is worth considering. Chapter 5 discusses how 
the children in the Intervention group learnt the RAVE-O terminology and introduced discussion about the 
components of words spontaneously. When I reflect on my classes in previous years, I notice a marked difference in 
the children’s ability to discuss the components of words. Aspects such as nouns and verbs had to be revised 
regularly and certainly I seldom encountered questions like, “So does Ender Bender ‘est’ mean the most?” (Field 
notes: 10/11/1011) or “Ender Bender ‘ish’, means sort of ‘like’. You can say it is saltish” (Field notes: 14/11/2011). 
These last statements are powerful as they demonstrate not just semantic understanding but an understanding of 
the grammar of language; it is therefore not just about meaning but about unlocking the meaning. It is possibly this 
knowledge of phonemes, word segments and morphological units of meaning and the role they play in unlocking 
meaning that helped the children to decode unknown words more successfully and resulted in the gains shown in 
phonological awareness, word reading and reading accuracy and ultimately in reading comprehension.  
 
4.3 Vocabulary 
The literature shows the importance of good vocabulary knowledge to support comprehension (Chen & Vellutino, 
1997; Francis et al., 2005; Gough, Hoover & Peterson, 1996). A child with well-established sound/ symbol 
relationships and proficient decoding skills, but limited vocabulary knowledge, will be unable to comprehend texts 
they are reading. In section 4.1.1 I have already discussed that the children from both classes did not perform well on 
the vocabulary dependent questions asked as part of the YARC Comprehension assessment. I questioned whether 
this was due to their lack of vocabulary knowledge or to the complexity of using a host of reading strategies 
simultaneously in the beginning stages of learning to read. In an attempt to answer this question in greater depth I 
examined children’s vocabulary knowledge in general and not as it relates specifically to reading.     
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A subtest of the WISC–IV was used to collect data in November 2011 relating to vocabulary. The SS of 10 represents 
the age norm and is equivalent to the SS of 100 reflected on previous tests.  
Table 4.16  Vocabulary Standard Scores Nov- 2011   Table 4.17  Vocabulary Standard Scores Nov-2011 
Intervention Group  Comparison Group  
Andrew 3  Callum 1 
Oscar 5  Lindiwe 3 
Douglas 5  Joe 4 
Jeremy 6  Sarah 4 
Anne  7  Ian 5 
Colin 8  Mo 6 
Sifiso 9  George 7 
Daniel 9  Barbara 8 
Simon 9  Sohan 8 
Brenda  10  Tom 9 
John 10  Saul 10 
Paul 12  Norman 10 
     
   Mean 7.8  Mean 6.3 
WISV-IV – Vocabulary subtest, data ordered from lowest to highest. 
 
An analysis of these data reveals that the Intervention group achieved a mean vocabulary standard score of 7.8, while 
the average SS for the Comparison group is 6.3. This data does not allow for much discussion about the role RAVE-O 
and IE played in improving vocabulary as there is no comparison pre-test data. However, the results left me 
wondering whether it is possible that the vocabulary focus of the intervention programs may have played a part in 
the higher vocabulary results for the Intervention group.  
Further exploration into the results of the Intervention group identified a relationship between vocabulary, reading 
comprehension and reading accuracy. Table 4.18 shows the comparison of scores between vocabulary, reading 
comprehension and reading accuracy when the children in the Intervention group were compared to each other.  By 
viewing the data in this way, I was able to examine the relationships that exist between vocabulary and reading 
accuracy, as well as vocabulary and reading comprehension. 
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Table 4.18       Comparison between Vocabulary and Reading Success: Intervention Group 
 Vocabulary  
(WISC-IV) 
Nov 2011 
Reading Accuracy  
(YARC) 
Nov 2011 
Reading Comprehension  
(YARC) 
Nov 2011 
Andrew 3 76 96 
Oscar  5 81 87 
Douglas  5 99 89 
Jeremy 6 82 104 
Anne 7 107 100 
Colin 8 105 112 
Daniel 9 82 103 
Simon  9 109 105 
Sifiso 9 98 110 
John 10 92 95  
Brenda 10 97 103 
Paul  12 94 109 
WISC-IV & YARC passage reading –Reading Comprehension and Reading Accuracy, data organised by SS for vocabulary,                 
from lowest to highest. Children receiving a vocabulary SS of less than 8 have been highlighted. 
 
An adequate level of vocabulary (SS above 8) does not seem to have a direct association with reading accuracy. Table 
4.18 shows that Anne and Douglas have low scores for vocabulary but average scores for reading accuracy, while 
Daniel and John have higher vocabulary scores but lower reading accuracy scores and while the children with the 
poorest vocabulary also had the lowest scores for reading accuracy (and reading comprehension), the children with 
the best vocabulary read with near standard accuracy, but still below the norm of 100.  Perhaps this indicates that 
vocabulary plays less of a role in determining reading accuracy.  
When I compared vocabulary scores to reading comprehension scores, I found that the participants in the 
Intervention group whose vocabulary fell within the Average range or above (shaded blue in the table above) 
achieved age appropriate scores for reading comprehension. This confirms the findings of the literature that even as 
decoding and comprehending are not mutually exclusive, vocabulary plays a critical role in effective comprehension 
(Chen & Vellutino, 1997; Francis et al., 2005; Gough, Hoover & Peterson, 1996). 
A few anomalies exist when comparing the vocabulary and reading comprehension results. Jeremy, Andrew and 
Anne’s reading comprehension is adequate, but in each case their vocabulary is poor.  
Table 4.18 shows that Andrew’s vocabulary is significantly below the Average range, yet he is able to read age 
appropriate passages with comprehension. It is felt that this score does not truly reflect his actual vocabulary 
knowledge. His answers to the vocabulary subtest on the WISC-IV lacked detail. In most instances when Andrew did 
score points, he only scored one out of the two points as his definitions failed to incorporate sufficient detail (WISC-
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IV, vocabulary score sheet). Andrew presents as a child with high functioning autism and children with autism often 
assume that you know their thoughts without them verbalising them. Experts explain this as a difficulty in developing 
a theory of mind which results in a lack of understanding that people have thoughts, knowledge, beliefs, wishes and 
desires that are not mirror images of their own (Attwood, 1998) and thus Andrew may not have seen the need to 
furnish the tester with detail.  For example, when asked to define ‘clock’, he pointed to the clock on the wall and for 
‘leave’ he demonstrated going out the door (WISC-IV, vocabulary score sheet). Due to the standardised nature of the 
assessment, the tester is unable to show leniency even when it is evident that Andrew understands the word. If this 
discrepancy is taken into account when reviewing the data and a measure of error is factored in, then the necessary 
relationship between vocabulary and comprehension shown above may also apply to Andrew.   
Similarly it is felt that Jeremy’s score also does not truly reflect his actual vocabulary knowledge. His performance 
throughout the year was erratic. My field notes report Jeremy’s participation in the lessons as irregular, however, 
when he did comment he was often able to offer obscure meanings for words that the rest of the class were 
unfamiliar with and he stood out as having a good knowledge and application of MIMs (Field notes: 15/ 09/2011). Yet 
his score on the WISC-IV for vocabulary was well below the Average range. This is typical of learning disabled children 
and especially children with NLD. These children present with discrepant verbal and written outputs. They also 
appear to have many of the same characteristics of ASD. This may partly explain how Jeremy is able to gather so 
much meaning form written text but scored so low on the vocabulary assessment.     
Anne’s ability to read with comprehension despite poor vocabulary may be explained by the fact that she is a second 
language English speaker. Anne may rely on other reading strategies such as using the context and her higher-order 
thinking skills to obtain adequate comprehension of unknown words in the texts that she reads, but when these 
words were presented to her in isolation and removed from context, she was not as easily able to interpret the 
meanings of these words.     
If my suggestions do accurately account for the anomalies, then the pattern seen in the data and described above, 
supports the claim that the children who have good vocabulary also have good reading comprehension (Chen & 
Vellutino, 1997; Francis et al., 2005; Gough, Hoover & Peterson, 1996) and suggests that programmes like RAVE-O 
and IE, through their intentional vocabulary focus, would be beneficial in improving vocabulary and in turn, 
supporting comprehension. 
 
4.4 Reading Progress according to Disability                                                                                        
When working with children experiencing learning disabilities it is not always easy to compare progress as children 
with varying disabilities are likely to respond to interventions in different ways. Following the intervention of RAVE-O 
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and IE, I am most interested in how the children with reading disabilities, such as dyslexia, and the NLD children 
progressed. This is because RAVE-O was designed specifically to ameliorate reading difficulties based on recent 
neuroscientific knowledge about what takes place in the brain when both proficient and disabled readers read. In 
addition, as stated in Chapter 1, I hypothosised that when RAVE-O was combined with IE, all children but specifically 
children with NLD, would be given an opportunity to improve their ability to process nonverbal information and 
cognitive thinking skills, while at the same time benefiting from the variety of reading strategies encompassed by 
RAVE-O. It is expected that not only will the NLD children become more aware of their own thinking, knowing and 
learning, but their motivation to read will increase. 
In order to understand whether the expected children made progress, I have categorised each member of the 
Intervention group according to their predominant disability. As discussed previously, many LD children have co-
morbid diagnoses. This is the case with many of the children in my class.  
Given that one of my aims for this research was to test a hypothesis that the combination of RAVE-O and IE would be 
significant for a certain type of learning disabled child, I wanted to look more closely at how the different children in 
the Intervention group responded to the pedagogic intervention. Therefore, I have not analysed the data relating to 
the Comparison group in relation to categories of disabilities as they did not receive RAVE-O and IE.  
 
Table 4.19  Reading Scores and Disability: Intervention Group  
    
Word Reading   Reading Accuracy   
Reading 
Comprehension   Total  
Score Gain/Loss   Score Gain/Loss   Score Gain/Loss   Gain/Loss 
NLD Jeremy 86 15 
 
82 12 
 
104 6 
 
33 
Dyslexia Daniel 77 -1 
  
82 12 
  
103 11 
  
22 
  Sifiso 89 -1 
  
98 15 
  
110 20 
  
34 
ASD Andrew 75 -4 
 
76 -9 
 
96 9 
 
-4 
  Brenda 95 9 
 
97 4 
 
103 8 
 
21 
SLI Colin 99 -5 
  
105 7 
  
112 5 
  
7 
  Douglas 91 -4 
  
99 -2 
  
89 -6 
  
-12 
ADHD Paul 89 12 
  
94 -1 
  
109 2 
  
13 
  Anne 119 30 
  
107 2 
  
100 -2 
  
30 
  John 85 8 
  
92 1 
  
95 0 
  
9 
William’s 
Syndrome 
Oscar 80 4 
  
81 -2 
  
87 -6 
  
-4 
Cerebral Palsy Simon 113 35 
  
109 13 
  
105 9 
  
57 
BAS Word reading & YARC Passage Reading – Accuracy and Comprehension, data organised according to disabilities. 
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When the results are analysed as they have been presented in Table 4.19, we see that as hypothesised, the dyslexic 
and NLD children have made great progress. Sifiso and Danile who have been diagnosed with Dyslexia made a total 
gain of 34 and 22 standard points respectively. Sifiso made the greatest total gain and Jeremy, who presents with 
characteristics of NLD, made the second greatest total gain of 33 standard points.  
While my interest lay with the above two categories specifically, it is also expected that children across the range of 
difficulties would benefit from the two programs in the intervention. Only 3 of the 12 children recorded a loss when 
the gains and losses were tallied, Andrew, Douglas and Oscar. Although Andrew made losses in word reading and 
reading accuracy, his gain is reading comprehension was pleasing. Given Oscar’s diagnosis of William’s Syndrome, he 
is not expected by the school to progress very much beyond this cognitive level and is already functioning above that 
of similar aged children with the same medical diagnosis. From the quantitative data only it is difficult to suggest why 
Douglas failed to progress given his apparent adequate underlying reading skills14. The qualitative data, however, 
discussed in Chapter 5, offers possible explanations.  
When we consider that each of the children represented in Table 4.19 will experience more difficulty than the 
average child to learn, consolidate and transfer skills, and remember that a child who is progressing normally will 
show no change in their SS, the total gains made by the Intervention group are impressive. 
Considering these preliminary indications, future researchers may want to track predominant disabilities in the 
Comparison group when conducting this research.  
 
4.5 Rival Hypothesis 
I set out to investigate whether RAVE-O and IE combined, would have a positive effect on reading comprehension. 
The purpose of descriptive analysis is not to establish definitive links between variables such as this pedagogic 
intervention and improved reading scores, nor is it possible to do so. However, as discussed above, this descriptive 
analysis has tried to establish the need for further research into the relationship between the intervention and 
improved reading comprehension.  Before moving onto the qualitative findings from this exploratory analysis I want 
to consider what for some readers would be a chief rival hypothesis to the preliminary findings from this discussion.    
Any cross-sectional, non-randomized investigation like the one discussed here has to contend with differences 
between the classrooms.  As this is a pedagogic investigation, we should consider whether any of the preliminary 
findings have to do with differences between the teachers.   
                                                          
14 Phonological awareness: 101; Phonological memory: 91; Rapid naming:100; Word reading: 91; Reading accuracy:99  
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The teacher of the Comparison group has considerably less teaching experience than I have and was new to this 
school in the year under study. Even though we planned our classes in consultation and implemented the same 
curriculum, with the exception of RAVE-O and IE, it is important to recognise the difficulty of adjusting to a new 
position and the compound factor of moving from mainstream to special education. These dynamics are likely to 
have had an impact on the progress of the Comparison group. In contrast, I have a great deal of teaching experience 
in special education and have built up knowledge about cognitive approaches and the role of the mediator in the 
remediation process from which the Intervention group is likely to have benefited. 
To gain a clearer picture of the extent of each teacher’s impact, I consulted the standardised assessments 
administered to my Grade 3 class in the prior year of 2010. My 2010 and 2011 (Intervention) classes were similar in 
composition and encompassed children presenting with a variety of disabilities, including NLD, dyslexia, ADHD, ASD 
and SLI, some of whom were diagnosed with co-morbid difficulties. They differed in that the class of 2010 had 4 
female students as opposed to two in the Intervention group and the data set was made up of 13 students as 
opposed to 12.  Both classes received similar curriculum instruction, except for the addition of RAVE-O and IE to the 
Intervention group’s curriculum and children in both classes continued to receive recommended therapies.    
Using the same methods to analyse the data I compared the progress that my 2010 class achieved in reading 
comprehension on the YARC Passage Reading. This data can be viewed in Table 4.20 alongside the gains for reading 
comprehension achieved by my class of 2011 (Table 4.21), the Intervention group.  
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Table 4.20 Reading Comprehension 
Standard Scores: 2010 Class   
 Table 4.21 Reading Comprehension  
Standard Scores: Intervention Group  
Name 2009-
Nov 
2010-
Nov 
Gains & 
Losses 
 Name 2010-Nov 2011-Nov Gains & 
Losses 
Edward 89 81 -8  Oscar 93 87 -6 
Jane 73 85 12  Douglas 95 89 -6 
Neils  97 86 -11  John 95 95 0 
Zareef 98 88 -10  Andrew 87 96 9 
Larry 101 88 -13  Anne 102 100 -2 
Adam 94 89 -5  Daniel 92 103 11 
Sihle 85 90 5  Jeremy 98 104 6 
Jake  87 93 6  Brenda 95 103 8 
Todd 104 96 -8  Simon 96 105 9 
Leisl 108 97 -11  Paul 107 109 2 
June 105 102 -3  Sifiso 90 110 20 
Moletsi  108 102 -6  Colin 107 112 5 
Margret  105 112 7     
       
Mean  96.5 93 -3.5  Mean 96.4 101.1 4.7 
 YARC Passage Reading: Reading Comprehension, data ordered by post-intervention scores, from lowest to highest.   
Table 4.22 Summary of Reading Comprehension Data 
Class of 2010 group  Intervention Group 
96.5 Mean SS before intervention 96.4 
93 Mean SS after intervention 101.1 
-3.5 Average standard point gains 4.7 
-13 to 16 (25) Range of standard points gains and losses -6 to 20 (26) 
 
A mean average of -3.5 standard point gain for reading comprehension was made by my 2010 class when neither 
RAVE-O nor IE were implemented. So in my previous class and in the Comparison class we see the students on 
average decreased in the year-on-year norms and the class which received the intervention gained on their average 
score. This is in keeping with the expectations that even as LD children make progress, unless this is significant, they 
tend to fall further behind norms of same age peers.  
Individual students in all classes increased and decreased over the year, but in this exploratory analysis I am 
considering descriptive patterns on average. So while this finding does not validate the implementation of RAVE-O 
and IE in combination, it does suggest that the progress made by the Intervention group was not solely due to benefit 
of a more experienced teacher.  
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4.6 Concluding Remarks 
This research explored what happened to Grade 3 LD children’s ability to comprehend text when Instrumental 
Enrichment and RAVE-O were implemented together. It asked questions about the explicit teaching of cognitive 
strategies, such as those embedded within RAVE-O and IE, and whether these were able to assist LD children to 
consolidate and apply strategies for greater effectiveness when comprehending text.  
Discussions regarding a host of cognitive functions on which proficient reading comprehension is dependent, have 
been presented. A child’s ability to know and to be able to draw on these strategies simultaneously and automatically 
is what is generally understood as distinguishing a proficient from a poor reader (Rose, 2009). The body of evidence 
in the literature highlights what are currently recognised to be the proven and best ways of transforming poor 
readers into skilful readers. The quantitative data was used to probe these claims. While very preliminary, the 
findings suggest links between reading fluency and comprehension; reading accuracy and comprehension; and 
vocabulary knowledge and comprehension. Success in each of these areas is reliant on a variety of underlying skills 
which have been shown to require explicit instructional focus. The RAVE-O and IE programmes incorporate these 
underlying skills; specifically, RAVE-O in relation to reading and IE in relation to higher-order thinking. Confirmation of 
the findings in the literature and greater insight into the realisation of the programme goals may be seen through the 
comparative progress of the two classes in each of the intentionally targeted areas.  
I showed that at the beginning of the study the participants in the Intervention group were behind the same age 
population groups when normed assessments were administered; many of them significantly so. The data collected 
at the end of the study confirmed progress in the areas that have been targeted and when the progress of the 
Intervention group and the Comparison group were compared, it became apparent that the Intervention group made 
greater progress. 
Figure 4.6 presents word reading, reading accuracy, reading comprehension and silent reading gains as a summary of 
the general reading progress that took place over the course of the intervention in each class.     
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Figure 4.6 Comparison of Reading Gains for the Intervention and Comparison groups, including comparative Reading 
Comprehension Scores for 2010 Class  
BAS Word reading, YARC Passage Reading – Accuracy and Comprehension, Nelson GRT. 
 
It is pleasing but not particularly unexpected that children from the Intervention group made greater progress in the 
areas of rapid naming, vocabulary, word reading and reading accuracy, given RAVE-O’s overarching goal to train 
children in these areas. More significant for this research is the extent to which these skills have been generalised to 
improve cognitive functioning, particularly in the area of reading comprehension.  
When comparing the results of the quantitative data for reading comprehension, I found that the Intervention group 
progressed by a mean average of 4.7 standard points as opposed to the Comparison group and my 2010 class which 
regressed by a mean average of -5.0  and -3.5  standard points respectively. These results for reading compression in 
this small scale exploration are compelling and reinforce the need for further causal research into the relationship 
between the pedagogic interventions and improved reading comprehension. 
I was drawn to implement these cognitive programmes because of the claim that sustainable changes to the wiring of 
the brain would result (Wolf, 2007; Feuerstein et al., 1980; Nunely, 2003), thereby remediating areas of weakness in 
my LD children, specifically in the area of reading comprehension. My rationale for implementing them together 
stemmed from speculation that RAVE-O, a remedial reading programme, used independently wouldn’t sufficiently 
redress cognitive dysfunction, especially in the case of children with NLD. While it was not possible to explore the 
relationships between the two pedagogies in a way that establishes which variables are impacting in which way, the 
patterns that emerged when I analysed the data according to the different disabilities experienced by the 
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Intervention group, were thought-provoking. According to the results, Jeremy, the student presenting with NLD, 
recorded one of the highest gains.  As a group, the children presenting with Dyslexia also made consistently high 
gains, with Sifiso making the greatest gains of all the groups. While I would expect the programmes to benefit all 
children, the progress of the children with NLD and Dyslexia is reassuring. 
A variety of sub-skills were addressed when IE and RAVE-O were implemented together. The LD children in the 
Intervention group, and particularly children with NLD and Dyslexia, appeared to transfer these skills and use them 
successfully in an integrated manner. Further, more scientifically rigorous research is necessary to establish the 
precise role and impact that RAVE-O and IE, having being implemented together, had on this progress. A much larger 
sample size and the addition of more comparison groups would be critical to the success of any subsequent 
experiments.  
The following chapter analyses the qualitative data and presents data to corroborate the patterns and relationships 
that emerged in this chapter. This qualitative data is valuable in helping to answer the 4 sub-questions of this 
research.   
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Chapter 5 Analysis of Qualitative Data 
 
Chapter 4 discussed the relationships that emerged when the statistical data was analysed. The Intervention group 
made greater progress when viewed alongside both the Comparison group and my 2010 class. The Intervention 
group’s general upward trend in all the reading areas tested, particularly reading comprehension, left me wondering 
about the significance of RAVE-O and IE when implemented together.  In this chapter I analyse the qualitative data in 
an attempt to understand more deeply the impact of RAVE-O and IE on the children’s progress.  
The qualitative data took the form of field notes, video footage and interviews. This data was collected for the 
Intervention group only and has been analysed with a view to finding patterns that will help to answer the research 
question which investigates whether RAVE-O and IE, with their incorporation of cognitive strategies, have a positive 
effect on the Intervention group’s reading comprehension. The data has been used to investigate whether the 
explicit use of these strategies makes a difference and whether the LD children in the Intervention group are able to 
apply strategies that they have learnt to different reading tasks. The data is also used to identify the extent to which 
the children were engaged in the lessons and whether this impacted enjoyment levels. Finally I discuss my own 
experiences when RAVE-O and IE are brought together.  
For the purposes of this research a theme was defined as a recurring topic of occurrence that became evident when 
the various sets of data were coded and compared. Connections and patterns of interaction between and among the 
participants and the pedagogies were linked and categorised so that the experiences and perspectives of the 
participants were ascertained. The themes that emerged, as well as my own feelings about the implementation of 
the programme, steered the discussion in this chapter.  
Having analysed the data according to the above criteria, the patterns that emerged are organised according to the 
following themes: strategy learning; mediating transference of skills; developing a common language; self-reflection 
and self-monitoring; engagement and enjoyment; the ‘stickiness factor’; learning from each other and time as a 
factor. Each will be discussed as they relate to my research questions, beginning with strategy learning.  
  
5.1 Strategy Learning 
The literature review discusses the necessity for strategies to be taught explicitly to children with LD. I investigated 
whether this was the case when RAVE-O and IE were implemented together. The data provides examples of 
strategies that were used by the children in reading tasks. These were rereading; reading on; predicting (thinking 
ahead); using the picture; using the context; referring to prior knowledge; cross-checking; monitoring; self-correcting; 
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identifying smaller words within words; breaking unknown words into syllables and morphological units; and 
selecting the main idea (Interview 1: 3/02/2012, RAVE-O Video 1: 27/09/2011; RAVE-O Video 5: 31/10/2011; RAVE-O  
Video 7: 6/11/2011; RAVE-O Video 8: 20/11/2011). Other learning strategies that the children used were precision 
and accuracy, attention to detail, problem identification, approach to task, comparison, organisation, feeling of 
challenge, feeling of competence, self-regulation, changing perspective, use of models, removing distracting details, 
seeking the assistance of peers or teacher (Interview 1: 3/02/2012; IE Video 1: 27/08/2011; IE Video 2: 7/11/2011; IE 
Video 3: 17/11/2011). 
The children’s responses to the post research interview questions makes me wonder about whether the strategy 
teaching that took place during the implementation of RAVE-O and IE stimulated progress. In response to the 
question, “Are you good at reading?” most of the children replied by detailing strategies that they use when reading. 
For example: 
Daniel: … I learnt in RAVE-O to try to find the smaller words in it; then I use the words I know to get the 
whole word.  
Simon: Sometimes even I get stuck on a word. I will change my strategy; read half the word. 
Paul: I have another strategy. So I read on…if there is a word, let’s say ‘bullets’ that I can’t read. Then I 
read on and if I come to a word like shoot, then I know that the other word could be bullet. 
Similar reference was made to the use of strategies in IE: 
Paul: …I am not improving because when I call someone to help me, like a kid, they just do the whole thing 
for me and I don’t know how they did it and they did a technique that they use to finish a page but they 
didn’t show me, so I will probably continue to struggle on all the next pages. Like I do all the techniques, 
like standing up, but I am struggling… 
                             (Interview 1: 3/02/2012) 
The strategy that Daniel and Simon refer to is the identification of smaller, more manageable chunks within words 
(unlikely = un + like + ly). This strategy is reliant on the analysis of letters and recognition of spelling patterns and 
morphological components. A critical component of RAVE-O is its focus on these orthographical components and 
their meanings. This is achieved through its use of ‘tips’ like Harder Starter (onset), Jam Slam (blending the vowel and 
consonants in the rime) and Ender Bender (suffix).  
The strategy that Paul discusses is less focused on the analysis and synthesis of words and more on the use of context 
to predict plausible word options. Once having identified a possible word he could cross-check the predicted word 
against the detail of the written word. 
88 
 
Paul’s second comment communicates an understanding that strategies are learnt through mediation. He recognises 
the benefit of being guided through the learning process in a way that enables him to problem solve independently 
and discover answers for himself. This does not always happen when he turns to his peers for help.  
The above comments are suggestive of how this explicit educational approach, embedded within both RAVE-O and 
IE, may have led to the children’s internalisation and independent use of strategies to solve problems in the learning 
environment. It is pertinent that the children used the actual words ‘strategy’ and ‘technique’. This is evidence that 
they are, first, aware of the existence of strategies, second, that they have developed a collection of different 
strategies from which to draw on, and finally, aware that specific strategies are better suited to specific tasks. With 
this knowledge in place, children are less likely to approach tasks in a haphazard fashion and are more likely to select 
the correct strategy for the task and combine strategies across a range of activities. It appears that the knowledge of 
strategies has given the children a sense of empowerment. Rather than having to answer, ‘No, I am not a good 
reader’, they have been able to say, ‘No, but this is what I do.’ These responses demonstrate perseverance and 
resourcefulness and hold hope and the expectation of improvement.  
Although this evidence on its own does not answer the research question about whether the explicit teaching of 
cognitive strategies helps to improve reading comprehension, it does indicate that the children are thinking about 
what they are reading and reading with the purpose to understand the text. When this evidence is viewed alongside 
the quantitative data, it suggests that the LD children have been able to apply strategies that they learnt in RAVE-O 
and IE to different reading tasks. This is demonstrated by their ability to discuss cognitive strategies on a meta-level; 
drawing on their knowledge of reading strategies, they were able to connect hypothetical reading situations to real 
reading strategies.  Integral to the children’s knowledge of strategies is the suggested importance about the way 
these are learnt. Paul’s comment highlights the significance of mediation in this process of strategy learning.  
 
5.2 Mediating Transference of Skills 
The research of Hessels et al. (2009) state that in order for cognitive strategies to be most effective, they need to be 
used in combination with other strategies. Thus using explicit cognitive strategies and using cognitive instruction 
within the curriculum related tasks simultaneously, are imperative for the transference of skills to different 
situations.  
My observation when implementing RAVE-O and IE together, was that the focus on strategy teaching and learning 
boosted the consolidation and application of skills and concepts that were taught. The children appeared to improve 
their ability to use the strategies concurrently and effectively over the course of the project, as demonstrated by the 
previous example of Simon and Paul.  
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By explicitly mediating how to bridge concepts and apply tools and strategies, more of the children spontaneously 
bridged knowledge to different situations. The interview responses provide examples where children demonstrated 
that they were able to transfer the tools and strategies they had learnt in IE to reading and other areas of their life.  
Colin: Well if you want to become a good reader you have to, like in IE, name it and break the word up 
(Interview 1: 3/02/2012).  
Other comments were that IE would help you to notice and identify problems in work and in real life situations; to 
have better focus; to persevere through difficult activities; organise events like parties, including selecting the 
appropriate outfit; organise their time, work and homework; and improve maths through the identification of 
patterns. An improvement on the cricket field was even attributed to IE (Interview 1: 3/02/2012). 
The curricula of both IE and RAVE-O encourage strategy learning. To a certain extent the strategy bridging between 
RAVE-O and IE happens naturally, as similar strategies are covered in both programmes. However, my experience of 
implementing the two programmes showed that for most effective transference (or as Feuerstein terms it, 
transcendence) the teacher is required to play an active role in setting up these learning opportunities.  
I reviewed the data for evidence of how strategy bridging was mediated during the implementation. I noticed that 
explicit strategy instruction took place regularly in both RAVE-O and IE lessons. Moreover, these strategies were 
revisited on numerous occasions and over a variety of contexts and tasks. I found evidence of planned strategy 
bridging, as well as opportunistic use of bridging strategies. One IE lesson revealed 3 incidences of planned strategy 
bridging and 9 incidences of opportunistic strategy bridging (IE video 3: 17/11/2011). Greater occurrence of 
opportunistic strategy bridging appears to be consistent throughout the lessons.  
The following is an example of planned strategy bridging:  
The IE concept of ‘organisation’ (Oragnisation of Dots) was revisited in a RAVE-O lesson where children were asked to 
organise a set of core words (RAVE-O Video 1: 18/09/2011). The children were able to establish their own means of 
organisation and generated a variety of ways to organise the words.  
Figure 5.1 Organising by Alphabetical Order  
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Figure 5.1 shows Sifiso organising the words into alphabetical order (flat, plan, stand, track, trap).  Other suggestions 
included: organising the words by rime (it was found that none could be linked by rime); by their starting blends 
(track and trap); by the number of letters in the word (track and stand / trap, plan and flat) and by words that could 
be grouped to make phrases (stand trapped / flat track).  
The last example was provided by Jeremy. He linked words to make phrases, instinctively changing the form of the 
word ‘trap’ to ‘trapped’. This suggests that he is pulling together his knowledge of the separate components of RAVE-
O in the execution of tasks. In section 4.3 I disputed Jeremy’s vocabulary results on the WISC-IV. The low score of 6 
(10 being the normed average) appeared contrary to my perception of his vocabulary knowledge. This example 
demonstrates a sophisticated level of vocabulary knowledge which is needed to draw isolated words together into 
meaningful phrases. Furthermore, Jeremy’s suggestion illustrates how he was able to use his knowledge of 
morphology and syntax, to change the form of the word spontaneously. Stand trapped shows that Jeremy 
understands more than just a single role for the suffix ‘ed’. Usually ‘ed’ acts to indicate past tense; here Jeremy is 
using ‘ed’ in order to change the participle role which points to the manner in which he is standing. Chapter 2 
discussed the claim that knowledge of vocabulary and grammatical structures, both of which are demonstrated in 
this final example, are critical foundations for reading comprehension (Snowling et al., 2009a). Fittingly, Jeremy’s 
standard score for reading comprehension is 104.  
The children’s ability to complete this activity demonstrates their awareness that words are comprised of various 
components - starters, rimes and suffixes.  Improved knowledge about the orthography of words is one of the 
underlying principles of RAVE-O, where it is believed that the more known about a word, the easier it is to read and 
understand (Wolf et al., 2009b; Wolf, 2007; Wolf and Katzir-Cohen, 2001). Thus orthography instruction is critical and 
it would appear from this activity that the children are learning these skills. By completing this activity the children 
have also demonstrated that they understand the IE principle of organisation and are able to use the knowledge in a 
literacy context.  
A further cognitive skill that emerges from this task is information processing. The capability to process information 
effectively requires an ability to organise experiences into general classes and larger concepts by symbolising ideas 
and concepts of language (Owens, 2005). This is crucial for language development (Owens, 2005) and fundamental in 
understanding the world and enabling effective communication (Jooste & Jooste, 2007). Therefore, by incorporating 
an IE concept into a RAVE-O lesson, I was able to encourage the transference of strategies as well as address the 
children’s ability to process information. Furthermore, all five aspects of this task, namely knowledge of word 
meanings, understanding the parts of words, being able to organise, applying strategies in different contexts and 
effectively processing information, are crucial to learning to read and are prerequisites for good reading 
comprehension. 
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The following is an example of opportunistic strategy bridging: 
During an IE lesson I was explaining the necessary relationship between sharp pencils and precise and accurate work. 
I used the opportunity to link back to an earlier RAVE-O lesson. 
Teacher: Well blunt is a ‘bl’ word. Did we think of blunt when we were doing our ‘bl’ words?                                                                          
(IE Video 3: 7/11/2011, minute 23). 
This excerpt demonstrates the explicit mediation of the cognitive strategy of precision and accuracy which is critical 
to school success. It “focuses on the need for a clearer understanding and more correct use of words and concepts” 
and effective use “requires awareness of its need and automatic use” (Greenberg, 2000, p. 78). This strategy is 
integral to the IE lessons and various strategies are used to achieve precision and accuracy in the organisation of dots 
instrument.  One is the use of a sharp pencil, another would be the need to create exact size and form constancy 
when the dots are joined to replicate shapes. Thus, in this IE lesson my mediation of the cognitive strategy of 
precision and accuracy was opportunistic and prompted by a student using a blunt pencil, so too was the link that this 
created to the word blunt and its starter bl-, previously discussed in RAVE-O. 
The evidence discussed in this section is helpful in answering the research questions. I have shown that the LD 
children in my class could apply strategies learnt in RAVE-O and IE to different reading tasks. It would appear that 
together with an ability to transfer skills to different tasks, comprehension of text improved when RAVE-O and IE 
were implemented together. I suspect that this was due to the explicit mediation which targeted the linguistic and 
processing systems involved in reading, leading to situations in which these processing systems were able to operate 
together. This, according to Moats & Tolman (2009), is critical for effective comprehension of text.  
By using the cognitive instruction within curriculum related tasks simultaneously, learning appears to have been 
enhanced and resulted in the LD children’s ability to transfer skills and use knowledge learnt in one context to 
reinforce knowledge learnt in another. This is dependent on the conscious mediation of strategies between situations 
by the teacher. I posit that this factor of conscious intentionality is critical to the success of teaching RAVE-O and IE in 
combination.  
 
5.3 Developing a Common Language 
When RAVE-O and IE were implemented together it became evident that individually, both programmes focused on 
the development of a common language, which also serves as a meta-language. The two programmes emphasised 
the importance of introducing the language with which the children could discuss their ideas and frame their 
questions; RAVE-O in its use of ‘tips’ such as Miss Mim, Jam-Slam and Ender Benders, and IE through its development 
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of common terminology as a prerequisite to group discussion, such as naming the model.  Daniel accurately 
explained the reason behind developing a common terminology: 
Daniel: … like if we have three different shapes to find and you say can you help me find this shape, then 
they say, what shape? So we need to name them and if they don’t have a name we give them a name. A 
recent one was a dog house (Interview 1: 3/02/2012). 
Using the data to track the children’s progress, it is evident that as the children learnt and used the terminology they 
were better able to engage with the concepts. The following comment demonstrates this:  
Paul: Oh I know why you need Ender Benders, its cause it tells you when you doing it, when you’ve done it 
or when it’s coming (Field notes: 4/10/2011). 
Paul’s ability to refer to the orthographical components of words demonstrates his growing understanding of the 
position of suffixes and their role in words. Without this common term, Paul may not easily have been able to discuss 
his ‘aha moment’ with his peers and in the process further their understanding.  
In addition to the children’s improved engagement with the concepts, there was an apparent increase in the 
children’s unprompted comments regarding patterns that they were noticing in words as the programmes advanced 
(Field notes: 15/11/2011). It is interesting that when interviewed, Andrew made the comment that, “[IE] taught me 
to notice patterns” (Interview 1: 3/02/2012).  This is another example of how the programmes crossed-over to 
enhance the other. 
The following excerpts from my field notes relating to various lessons, serve to illustrate language development, 
correct use of terminology and highlight the application of knowledge from one situation to another.  
In a Numeracy lesson when brainstorming different types of graphs, Simon volunteered “paragraph” 
(Field notes: 6/10/2011).  
Brenda clarified her contribution to a ‘sighting’ discussion, “They are giving you verbs, mine is a thing; 
brush” (Field notes: 25/10/2011).  
Colin asked Anne to help him spell ‘kidnapped’. Anne advised, “Remember Double Trouble, so double the 
‘p’” (Field notes: 5/10/2011).  
When the word choppiest was encountered in a book, Paul asked, “So does the Ender Bender ‘est’ mean 
the most?” (Field notes: 10/11/2011). 
In an activity where the children were asked to devise an effective plan that would enable the Three Billy 
Goats Gruff to bypass the troll and cross to the other side of the river, Sifiso pointed to the core word ‘bill’ 
on the word wall and said, “Look at Billy – its bill there and it has an ‘y’” (Field notes: 11/11/2011).  
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One evening, as the class were gathered together for a concert performance, someone said “bited”. I 
corrected them with ‘bit’ and Sifiso made the comment, “bit is like something that has already happened” 
(Field notes: 4/10/2011).  
Brenda, Paul, Simon and Sifiso referred to the morphology of the words; brush as a noun, ‘est’ as a unit to denote 
‘the most’; ‘graph’ as a unit of meaning and ‘y’ to denote what something is like. Anne’s reminder about Double 
Trouble links to the orthography of the word kidnapped, where after a two letter rime, the phoneme ‘p’ is 
represented by the grapheme ‘pp’. The discussion about bited versus bit, was essentially about syntax.  
The next excerpt draws attention to the class’s growing understanding of semantics.  
When introducing a Minute Story called ‘Little Frog’, I asked the class whether the frog in question was a 
baby frog or a miniature frog. This led to a discussion about the difference between the meaning of the 
words ‘baby’ and ‘miniature’. Daniel was able to clarify this for the class, “The difference is a miniature 
could be an adult like a midget. A baby, you can’t tell if it is miniature ‘cause it still needs to grow” (Field 
notes: 10/11/2011). 
The examples cited above provide insight when answering the research questions. They demonstrate that not only 
are the children transferring information from one situation to another, but they are beginning to take note of the 
orthography of words. Knowledge of other aspects covered by RAVE-O’s POSSuM (phonology, orthography, 
semantics, syntax, ‘und’ morphology) are also apparent. This knowledge and the ability to transfer it to different 
situations is vital and corroborates the literature which states that the more a person knows about a word the faster 
they will be able to read that word (Snowling et al., 2009a).  
Critical in the development of knowledge related to specific skills and cognitive strategies and the ability to transfer 
this knowledge to different situations, is the development of a common language. The development of a common 
language facilitates the elevation of discussion about strategies to a meta-level where children are able to reflect on 
their own use of the strategies as compared to their peers.   
 
5.4 Self-reflection and Self-monitoring 
An important aspect of metacognition is the ability to reflect on one’s own cognitive functioning. Aspects of both 
programmes encourage the children to reflect on and measure their progress. In IE, the ability to work independently 
and the ease and speed with which the children were able to complete the Organisation of Dots pages were 
frequently verbalised (IE Video 1: 27/09/2011; IE Video 2: 7/11/2011; IE Video 3: 17/11/2011). In RAVE-O, the timed 
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RAN chart exercises also elicited discussion from the children that demonstrate goal directed behaviour and self-
monitoring strategies.  
Jeremy: I want to try to get 5.9 [seconds] (Field notes: 3/11/2011).  
Daniel: That is much better than my last time. It was 15 something. Miss Glendinning, I feel a feeling of 
competence (Field notes: 3/11/2011). 
Goal directed behaviour is a characteristic of independent learners. It involves the ability to set goals and to 
persevere in tasks and behaviours that will enable the attainment of goals. Goal directed behaviour is dependent on 
a host of other cognitive abilities, such as self-regulation and selective attention which are used to combat 
distractions (Greenberg, 2000). Jeremy’s comment demonstrates that he is able to measure his own performance 
and that he is motivated to improve his performance. 
Daniel also shows that he is monitoring his progress and that he is able to reflect on how this makes him feel. 
Greenberg’s definition of a ‘feeling of competence’ is: “To energize feelings, thoughts, and behavior by developing 
beliefs about being capable of learning and doing something effectively” (Greenberg, 2000, p.120). Greenberg (2000) 
claims that most people will avoid learning something when they believe that they are not competent. People who 
are insecure about their abilities are not necessarily incapable or lack competence, but the feeling of a lack of 
competence overrides motivation. Having being diagnosed with Dyslexia, Daniel’s level of motivation and ‘feeling of 
competence’ are critical to his progress.  
Similar findings emerged from the interview data where John refers to the impact of having ADHA.  
John: Sometimes it is hard to remember what is going on. My brain is always thinking of something like 
army. It is hard to stay on one subject. I get clues from other people (Interview 1: 3/02/2012). 
It became evident through the course of the implementation of both programmes that the children who were most 
reflective of their state of comprehension whilst reading, and who were most cognisant of the strategies that had 
been taught to them and could use these strategies in different situations, were the children who had good 
comprehension and/ or had shown the most gains in their reading comprehension standard score. Paul, Daniel and 
Simon tended to be very verbal throughout the year; their interview comments demonstrated good understanding of 
the aspects of RAVE-O and IE and despite difficulties with reading accuracy, as in the case of Daniel and Paul, these 
boys tended to have good reading comprehension. When analysing the results of the standardised tests, which were 
discussed in detail in the previous chapter, it is interesting to note that in each instance their standardised score for 
reading comprehension, as assessed on the YARC Passage Reading, was higher than the normed average score of 
100. Their thinking skills tended to be more critical than their peers and while none of these boys found Organisation 
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of Dots particularly easy, they were more analytical of their strengths and weakness and understood what both 
programmes were trying to teach them (Interview 1: 3/02/2012). 
The reading strategies used by these boys have previously been discussed (section 5.1). Examples of these strategies 
include: using the context to assist prediction; breaking the word in to smaller more manageable parts and looking 
for known words within larger words. The following excerpt from the same interview serves to further illustrate their 
ability to self-monitor and reflect.  
Teacher: What part of reading is the hardest for you? 
Simon: If I know the words it is very easy. If you know the sounds of the letters you become a good reader. 
Daniel: Silent reading. It is irritating when I get stuck on words – and boring when you just have to read. 
Sometimes with comprehensions, you’ve already read the answer in the passage but you have to go back and 
read it again.  
Paul: Sometimes when I’m reading, I could have read two chapters but I sometimes struggle. I get confused 
with names, like when there are lots of detectives – then I don’t know, is there one detective or more than 
one? Sometimes I get frustrated when I can’t read a word, then I get angry with myself.  
Teacher: Do you always understand what you are reading? What do you do if you don’t understand? 
Paul: … sometimes I’ll read on. Sometimes I don’t understand, then later I’ll realise.  
Daniel: I try to read back, cause sometimes if you read it over, it makes it easier to understand  
                                                                                                                                                   (Interview 1: 3/02/2012).  
These comments show insight into the processes of reading and link directly to each of their learning profiles. In the 
interview Daniel expressed difficulty with silent reading comprehension. This is common in dyslexic readers. His 
standard score for silent reading, assessed on the Nelson GRT post-intervention, is 79. This is 24 standard points 
below his standardised score for reading comprehension. He is still reliant on the auditory input of oral reading to 
maintain his comprehension. But it is encouraging that Daniel understands the processes involved in reading and 
comprehending. Children are all taught to reread passages to find the answers to questions, but very few do this as a 
matter of habit. It appears that Daniel does.  
Paul’s ideas and vocabulary are good, but his ability to put thoughts together into succinct and meaningful sentences 
is poor. This is not uncommon in children with SLI. The following excerpt from an IE lesson exemplifies this.  
Or you can look for; look through, like you, like you can look through, like you can just look for them both. 
Like you can look at it and then say, um, u, then you can like see, oh um, like what could make it like you 
wouldn’t think. Oh I’m going to start with the triangle. You’ll just look for the dots. Like, what could make, 
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like you could just see, like the couches those two little ones so then you’ll look for one of the parts of the 
four point star and you’ll look for the couch to (IE Video 2: 7/11/2011, minute 15). 
In the context of the lesson this comment was slightly less obscure, but it does serve to demonstrate his difficulty 
with expressive language. Despite these difficulties, his standardised score for reading comprehension post-test was 
109. His standardised score for silent reading was 93. Paul’s strategy to read forward to locate information that will 
help him clarify what he has not understood, is presented in the above quote and previously where reading the word 
‘shoot’ in context helped him decode the word ‘bullet’.  
Simon’s profile is strong and he is a good reader. His standardised score for reading comprehension post-intervention 
is 105 and his score for silent reading is 108. His interview comment refers to the need to have a store of words that 
can be recognised automatically and a good phoneme and grapheme knowledge. Both of these areas are discussed in 
detail in Chapter 2, and are shown to be essential for good reading comprehension (Wagner et al., 1999).  
The examples of Daniel, Paul and Simon show how those children who have a wider knowledge of strategies, who 
can reflect on their own performance in order to target weakness and who can monitor their state of comprehension 
when reading, tend to have better comprehension. The converse is demonstrated by the example of Douglas.  
In section 4.4 I discussed the difficulty I faced trying to explain Douglas’s apparent lack of progress when the 
quantitative data was analysed. When reviewing the qualitative data, Douglas’s interview responses demonstrate 
that he has very little understanding of his own reading skills and seldom reflects on his state of comprehension.  
Teacher: What part of reading is the hardest for you?  
Douglas: Some words. But I don’t get stuck on them though. 
Teacher: Do you always understand what you are reading? What do you do if you don’t understand? 
Douglas: Yes. I always understand what I am reading and I always remember.    
                                                                                                                               (Interview 2: 10/02/2012) 
From his comments we could assume that Douglas is a proficient reader. However the post-test quantitative data 
reveals that for reading comprehension when tested on the YARC, he received a standard score of 89. When his silent 
reading comprehension was tested on the Nelson GRT, he received a standard score of 75. When we compare 
Douglas’s comments to the standardised assessment data, it is evident that Douglas fails to monitor his 
understanding as he reads a passage and rarely recognises when he has not grasped the main idea of a passage or 
when to go back and reread a section for clarification.  
However, a holistic picture of Douglas including other assessment scores show that his reading accuracy falls within 
the Average range when compared to same age peers. On the CTOPP his phonological awareness was found to be 
97 
 
well above the Average range and his rapid naming within the Average range. These scores would indicate that 
Douglas has consolidated many of the reading skills and has the underlying ability to be able to decode words and 
read fluently, but without the ability to self-monitor and reflect on what he is reading, Douglas’s reading 
comprehension remains poor.  
This finding is important in relation to the research questions as it confirms that the teaching of reading 
comprehension needs to specifically target comprehension strategies and include cognitive strategies like self-
reflection and self-monitoring if identifiable changes in LD children’s reading comprehension are to be stimulated.  
Douglas is far more reserved in discussion and seldom chooses to contribute. He often appears to be less engaged in 
the lessons than his peers and my feeling is that he completes activities for the sake of completing them and not with 
the understanding that Daniel, Paul and Simon appear to have - that learning is a process and not something that you 
are either good or bad at.  
It is also interesting that when Douglas was asked whether he enjoyed RAVE-O, his response was: 
Douglas: Sometimes. Sometimes I get really bored and sometimes I am having fun. I like it sometimes and I 
don’t really like it a few times (Interview 2: 10/02/2012). 
This introduces the crucial factor of a child’s engagement in a lesson and how this relates to their development.  
 
5.5 Engagement and Enjoyment  
Wolf and her team were particularly concerned to include an aspect of engagement in the RAVE-O programme. The 
example of Douglas reminds us that without a level of engagement, consolidation and transference of skills cannot be 
expected. The ‘Engagement’ in RAVE-O was initially designed around wizards and magic. In the act of learning to 
read, the stage was set for adventure and the children were assigned the role of ‘Word Wizards’ (Wolf, 2006a, Week 
1). I began the RAVE-O programme with the wizard theme where magic could intervene in the process of learning to 
read. Figure 5.2 shows our class ‘Word Wizard’- a giraffe that was part of a hardboard model of a game drive vehicle 
which we adapted to represent the Ender Bender tractor and Double Trouble.  
Figure 5.2 Class ‘Word Wizard’ 
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Subsequently the revised edition of RAVE-O was introduced in 2010. This edition replaced the wizard theme with a 
detective theme. The revision appealed to me based on the research cited in Chapter 2, which claimed that the brain 
must be re-programmed for reading by the creation of new neural pathways (Wolf, 2007).  There is, therefore, 
nothing magical about learning to read. Instead learning to read takes effort and practice, and the notion of a 
detective following the clues and paying careful attention to the details, is closer to the idea that learning to read is a 
process and that the reader plays an active role in that process.  
The following transcript is an excerpt from the lesson when the Detective theme was introduced.  
Teacher: What else [does a detective need]? 
Daniel: A magnifying glass. 
Teacher: Why does [a detective] need a magnifying glass? 
Daniel: Because if there is tiny clues like blood.  
Teacher: But now if I am a word detective, I am not looking for things like blood. I am not like a CSI agent. 
What am I looking for? Daniel was telling us that we needed the magnifying glass to look for clues, but in 
words what kind of clues would I be looking for?  
Brenda: The RAVE-O words, they might have something like an Ender Bender. 
Teacher: That is excellent. I would be looking for clues in the words. What does it start with? Does it have 
an Ender Bender? What does that word mean? What is the rime pattern? Those are all things that we as 
detectives will be looking for.       (RAVE-O Video 1: 18/09/2011) 
In response to this introductory lesson, the class decided to make a model of a ‘Word Detective’. Anne took the 
initiative for this and brought a jacket from home and added the detective hat that I had brought into class (see 
Figure 5.3).  
Figure 5.3 Class ‘Word Detective’       
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This initiative demonstrates a level of engagement and enjoyment. Interestingly, the concept of a ‘model’ had been 
discussed during the IE lessons and the creation of a model confirms yet again, transference of knowledge to 
different contexts and a growing vocabulary.  
In addition to the engaging word detective theme, my data suggests that the resources contributed to increased 
levels of enjoyment. The RAVE-O tips, such as Miss MIM, Major MIC, Jam Slam and Ender Benders; the props like, 
word detective model, detective hats and magnifying glasses; and the engaging design of activities like sound sliders, 
word bingo and charades, contributed to the children’s enjoyment of the lessons. This finding is confirmed by 
research conducted at my school in 2009: “The children all participated with enthusiasm in the RAVE-O intervention 
program, enjoying learning different meanings and rhymes for words in game-like activities and also sharing their 
knowledge in other classes” (Randleff-Rasmussen, 2009. p.100).  
Similarly the video evidence that comprises the data confirms that most children participated actively in the lessons. 
The lengthy discussions and eagerness with which the children shared their ideas emphasised the enjoyable and 
engaging components of RAVE-O (RAVE-O Video 1: 27/09/2011; RAVE-O Video 5: 31/10/2011; RAVE-O  Video 7: 
6/11/2011; RAVE-O Video 8: 20/11/2011; IE Video 1: 27/08/2011; IE Video 2: 7/11/2011; IE Video 3: 17/11/2011).  
When Sifiso was asked what he enjoyed the most about RAVE-O, he gave the following response.  
Sifiso: The most fun part was making words and to be the one to answer (Interview 3: 24/02/2012).  
There were a few children who required frequent prompting to enter the discussion but the majority of the class 
wanted to be ‘the one to answer’ and enjoyed a feeling of competence when they did.  As a tool of engagement and 
reward, and in keeping with the detective theme, I routinely handed out ‘detective hats’ to children who made 
insightful comments or completed tasks well. Paul commented during a RAVE-O lesson,  
Paul: I should have one of the detective hats for myself ‘cause I always work well in RAVE-O (Field notes: 
9/11/2011).  
Figure 5.4 Rewarded with a Detective Hat 
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When interviewed, the children reported to enjoy all aspects of RAVE-O, with Ender Benders and RAN charts being 
firm favourites (Interview 1: 3/02/2011; Interview 2: 10/02/2012; Interview 3: 24/02/2012). Their ability to use the 
correct terminology in reference to aspects of RAVE-O (see section 5.3) and their successful use of these tools to 
assist them to decode words, solidified my belief that enjoyment led to engagement and ultimately to consolidation.  
Paul found the One Minute Stories to be a bit simplistic (Interview 1: 3/02/2011). When I looked for evidence of lack 
of engagement on the video data, I noticed that a lot of discussion was generated about each story and that the 
students were engaged in the task (RAVE-O Video 1: 27/09/2011; RAVE-O Video 5: 31/10/2011). I found it interesting 
that the children could have such a high level of engagement in an activity based around something that by their own 
admission was “babyish” (Interview 1: 3/02/2011).  Based on my experience of implementing these programmes, in 
combination with the data, I propose that the children were able to maintain high levels of engagement due to the 
feeling of competence fostered by the RAVE-O lessons. 
The carefully scaffolded RAVE-O curriculum enables constant review of the strategies and vocabulary leading to a 
growth in confidence. The routine of beginning each lesson by reporting sightings of previously discussed words is an 
example of this on-going revision through which the children are exposed to more and more situations in which each 
word can be used. Many of these sightings were fabricated, for example, Anne very conveniently trapped a mouse in 
a mousetrap the day prior to our sighting discussion of the word ‘trap’ (RAVE- O Video 1: 27/09/2011). However, 
even the fact that the children are able to fabricate sightings signifies their improved knowledge of the word and 
contexts in which it might be found, as well as a growing confidence to contribute to the lessons.  
Similarly, a level of mastery is achieved before the Minute Stories are read. Prior to reading the story the class are 
introduced to the words that are incorporated in the story through the use of the MIM and MIC tips and by studying 
the orthographical and morphological components of the words. The stories use these words in a variety of contexts 
and forms to reinforce prior learning. The prior knowledge enables the members of the class to contribute 
confidently to discussion and therefore they are motivated to participate.   
Similar conclusions about the relationship between engagement and enjoyment and a feeling of competence could 
be made in IE. Fewer children reported to enjoy IE and the reasons given were directly related to their feeling of 
competence. This is exemplified in the following interview responses to the question: Did you enjoy IE? 
John: Not really for me because I hate it when I struggle and everyone’s finished and I’m on the first one. I 
can’t really concentrate (Interview 1: 3/02/2012). 
Daniel: Can I be honest? With IE I thought it was going to be like dot to dot.  I liked dot to dot – then I 
thought there would be numbers. I tried it and it was not that bad. But it got harder. It helped to have 
people helping. I just waited for people to help. I tried to avoid doing it (Interview 1: 3/02/2012). 
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Colin: Well, when we first started, I was like - this will be fun. And it was fun, but it got harder and harder. 
If you start to work it out yourself it will get easier for you. The last page will be the easiest (Interview 1: 
3/02/2012). 
Sifiso: Oh yes, yes, yes! I loved that.  No [it was not difficult for me in the beginning]! I was one of the 
fastest and the best of all… with another girl (Interview 3: 24/02/2012). 
John and Daniel reported not to enjoy IE because they struggled on the activities, while Colin and Sifiso found it fun 
because they were good at it. Colin’s comment also indicates that he expects the pages to get easier as he gets more 
practice and learns more strategies.  
Regardless of their reported lack of enjoyment, the discussions around the concepts were lengthy and the video data 
shows that most children contributed to these actively. As shown previously in this chapter (section 5.1), the 
participants were able to discuss strategies that they used and were able to transfer these skills to different contexts. 
This indicates a level of engagement, as do the following insightful comments: 
Daniel: [It] teaches you not to give up. That could help you at home or with school work – anywhere, it 
could help you persevere, ja don’t give up no matter what (Interview 1: 3/02/2012). 
John: It has definitely helped me because before, I never found that much mistakes before, but now I am 
finding a lot of mistakes ‘cause of IE (Interview 1: 3/02/2012). 
One of the intentions of this research was to find evidence of the children’s engagement, of which there appeared to 
be a great deal. I also found evidence of a relationship between engagement and enjoyment when RAVE-O and IE 
were brought together. It emerged that engagement and enjoyment are not mutually exclusive, though they do 
complement each other. Engagement in a task is not so much about pleasure but about experiencing a feeling of 
competence. When someone like Daniel enjoys a feeling of competence and can persevere through challenging tasks, 
there is enjoyment to be gained because of the progress that comes from it. 
 
5.6 Stickiness Factor 
Motivation, perseverance, engagement and enjoyment do not simply translate into learning. I have already discussed 
these factors in terms of their importance in the learning process. But what became apparent through the analysis of 
the data is the children’s ability to recall so much of the terminology, especially in light of the LD child’s difficulty with 
memory.   
Gladwell (2001) uses the term ‘stickiness factor’ to illustrate why some ideas and messages reach their target 
audience and others don’t. He claims that the ‘stickiness factor’ is a result of tinkering with things in the margin 
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(Gladwell, 2001). This means that the success of a programme may have more to do with something small, as 
opposed to major conceptual differences. Another reading programme Phonological Awareness Training (PAT) 
(Wilson, 1993) which I have used prior to the implementation of RAVE-O has many similar components to RAVE-O 
(automaticity, orthography, vocabulary) but has not put the same attention into packaging this in an engaging way.   
Gladwell (2001, p. 132) claims that “there is a simple way to package information that, under the right circumstances, 
can make it irresistible”. The clever introduction of tips and characters, such as Mayor MIC, Miss MIM and Ender-
Benders create the ‘stickiness’ of RAVE-O. My qualitative data clearly shows how the children have been able to 
remember RAVE-O terminology and hook into the abstract concepts that the terminology represents. This has 
contributed to the effectiveness of the programme and ultimately to the reported gains in reading comprehension.  
 
5.7 Learning from Each Other  
The RAVE-O curriculum is specifically designed as a remediation programme. Small groups of children receive extra 
tuition through a pull-out system or in remedial lessons after school to supplement reading instruction and to bridge 
the gap in reading performance. Having considered the small group pull-out system, I suspect that the RAVE-O 
approach as well as the RAVE-O curriculum, could lend themselves to whole class teaching. Furthermore, I believe 
that the RAVE-O programme, especially where it targets language development, is enhanced by use in the context of 
whole class teaching. In the situation of a pull-out session comprising 4 to 6 LD children, difficulties with language 
may hamper spontaneous contribution to discussion and the children’s ability to relate the words to a variety of 
meanings and experiences may be limited.  
The literature highlights vocabulary development as a crucial factor for proficient reading. Children with extensive 
vocabulary will more easily be able to predict words and cross-check these against the context, thereby improving 
their ability to comprehend texts that they read.  My experience of implementing RAVE-O in the whole class situation 
was that it led to a greater development of vocabulary in all class members, including those with limited vocabulary, 
and fostered a deeper understanding of the vocabulary in all students. Daniel’s explanation of the difference 
between miniature and baby in section 5.3 is an illustration of this, as is the following example where the importance 
of mediation that encourages thinking and knowledge sharing amongst the children is also demonstrated. 
In order to complete a theme activity the class debated the meaning of the word ‘calling’. In the process of mediating 
meaning a colleague said to me, “Miss Glendinning can I call at your house today?” This trigger helped Andrew to 
define ‘calling’ for the class (Field notes: 5/10/2011). Having been diagnosed with high functioning autism, it is 
interesting that Andrew was the student to offer an answer as his contributions during lessons are seldom 
spontaneous.  
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The following day the class were asked to write a crime story. This is the discussion and reflections that were 
recorded in my field notes.   
Paul: What word can I use? I am trying to say that he is going to the place that the crime happened. 
Teacher: Scene of the crime. 
Daniel: Calling at the scene of the crime. 
Teacher: Oh yes like we talked about yesterday; good word! (Field notes: 6/10/2011). 
This interaction was exciting as it showed that Daniel had internalised the meaning of the word calling and was able 
to transfer its meaning to different situations. Furthermore, this highlights the cooperative, student-centred learning 
that is fostered by RAVE-O and IE and the reciprocity that is developed between the teacher, content and student. 
The children are able to assume the role of the ‘knowledge giver’, leaving them with a sense of empowerment and a 
feeling of competence.  
Although the class was comprised of children who all had LD, not all of them had difficulties with language and 
vocabulary. Thus the children with strengths in the language areas were able to initiate discussion and offer depth in 
terms of vocabulary to the discussion. Figure 5.5 displays the depth of vocabulary that my mixed language ability 
class were able to generate during a MIM discussion about the word ‘stand’:  
Figure 5.5 Many Interesting Meanings of ‘Stand’ 
 stand for something; 
 to stand up for someone;  
 to take a stand - e.g. for freedom;  
 on standby to catch a plane;  
 to stand by - support a friend;  
 stand as in grand stand;  
 a stand-off;   
 to stand (not sit);  
 hot dog stand;  
 to stand out and   
 a piece of furniture like a flower stand 
   (photo: 12 / 09/ 2011).  
A fortnight later when rehearsing for the school concert, Jeremy connected ‘stand-in’ to ‘understudy’ and suggested 
it be added to this list (Field notes: 4/10/2011).   
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I observed from the video data that all children indeed contributed to the lessons, albeit to different degrees and 
with different levels of spontaneity (RAVE- O Video 1: 27/09/2011; RAVE- O Video 5: 31/10/2011; RAVE-O  Video 7: 
6/11/2011; RAVE-O Video 8: 20/11/2011; IE Video 1: 27/08/2011; IE Video 2: 7/11/2011; IE Video 3: 17/11/2011).  
The contributions from the children proficient in language helped the rest of the children to make links between the 
vocabulary or concept and their own experience of the word as shown by the following example from a RAVE-O 
lesson.  
When generating the many interesting connections to the word ‘shop’, suggestions like ‘shopping centre’, ‘shop 
lifting’ and ‘shopping spree’ were made. Paul was confused by the word ‘spree’. Simon explained, “Like when you get 
a killing spree on a game, you keep on killing” (Field notes: 9/11/2011). Simon being Paul’s close friend went 
immediately to a topic that most interested Paul in order to define the word spree.  This is a good example of how 
having helped to create the links for their peers, the more children were able to participate in discussion.  
It was evident in the data that the more focus there was on the expression of ideas in a discussion format, the more 
comfortable the children felt in discussion. With so many opportunities to express their ideas, the children practised 
their expressive language, had experience of creating and sharing ideas, and engaging with others about differences 
in opinion. Critical to this discussion is what Haynes and Murris (2012) term ‘responsive listening’ The participants 
developed listening skills that enabled them to listen to comments made by their peers and respond in appropriate 
ways. Evidence of genuine participation, listening and responding was noted in the interesting class discussion that 
was generated from the following simple Minute Story called Mixed-up Trish (Wolf, 2006b, p.28).  
Figure 5.6 Mixed-up Trish 
 
 
 
 
 
 
 
 
The class discussion focused on why Trish was not listening to her mother. Various reasons were suggested; she was 
deaf or blind; she was not sensible; she was naughty; or she had poor concentration (Field notes: 4/10/2011). The 
following comments were particularly pertinent: 
Mixed-up Trish 
Mom said, “Trish, will you dig up the plants?’ But Trish got mixed-up and dug up the ants.              
Mom said, “Trish, trap the ants in a can.” But Trish got mixed-up and put a flat of plants in the van.                        
Mom said, “Trish, pick up slips for the kids.” But mixed-up Trish picked up slacks for the kids.           
Mom said, “Trish, fill the cracks with sand.” But mixed up Trish filled the slacks with sand.                    
Mom said, “Trish, stand the pots on the rack.” So Trish got up to sand the spots on the track.                
 Mom said, “Trish, stack up the dishes.” But Trish got mixed up and tacked up the fishes.  
Mom was going mad. Mom said, “Trish, stick to the plan!” 
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Daniel: I don’t think that she was deaf, ‘cause you don’t need ears to put on shoes.  
Brenda: I think she wasn’t concentrating when her mom was asking her do all those things. 
John: Even if she doesn’t listen she should have thought her mom wouldn’t want her to tack the fish to the 
wall.   
Sifiso:  She was not planning carefully (Field notes: 4/10/2011). 
We learn from this discussion that the children are making use of higher-order thinking as they are able to connect 
the events of the story to their own lives and give valid reasons for their opinions. John’s comment is fascinating as it 
demonstrates awareness of the need to analyse instructions, plus an ability to make inferences.  
Many of the children in the class struggle with concentrating and planning and therefore these are frequently 
discussed as cognitive strategies for approaching tasks. If the children are able to generate these thoughts in relation 
to a story, it is likely that they already apply these principles to their own lives and are now making the connection 
about how to do this to comprehend text.  
Comments such as these demonstrate what can happen when children are empowered to lead discussion. They show 
evidence of higher-order thinking as the children make predictions and draw on their knowledge of the world to 
make meaning of texts.  
In response to the research questions, the use of discussion as an explicit cognitive strategy to improve receptive and 
expressive language, amongst other goals such as improved confidence, has proven positive. Peers appeared to exert 
constructive influence on the varied abilities of their classmates through discussing their own experiences and using 
new vocabulary as it relates to different contexts. This has been shown to be critical for successful comprehension of 
text and confirms the children’s ability to apply learned skills. Greater confidence to take part in discussion was 
observed and as a result of this and the whole class context, the depth of vocabulary and examples offered were 
greater. Furthermore, by being able to discuss their own experiences, the children appeared to be more engaged in 
the lessons.  
 
5.8 Time as a Factor 
Randleff-Rasmussen (2009) in her case study of RAVE-O reported time as a factor in her findings. She found that 
disruptions that occur in a school milieu prevented RAVE-O from meeting its 70 hours of prescribed tuition. Although 
I experienced similar disruptions, my main difficulty was in the time it took to complete a lesson.  
106 
 
Even though both studies took place in the same school, a significant difference is that in Randleff-Rasmussen’s case 
study, RAVE-O was implemented with a group of seven children, while my class was comprised of 14 children. I have 
already discussed the benefits to whole class versus small group RAVE-O tuition in section 5.6, but when comparing 
Randleff-Rasmussen’s experiences to mine, time management appeared to be more difficult with the larger group. 
The differences in the group size impacted the time it took to give every child in my class an opportunity to 
participate, to tease out the concepts and stimulate vocabulary. My records consistently show that I was unable to 
complete the RAVE-O lesson plans in the allocated time (Field notes: 12/09/2011; 19/09/2011; 20/09/2011; 
28/09/2011; 6/10/2011; 11/10/2011). Allowing for extensive discussion resulted in my RAVE-O lessons taking about 
an hour, and even then I was not always able to cover the scheduled work. One week’s RAVE-O curriculum typically 
took me between two to three weeks to cover. Despite the fact that I doubled the time spent on RAVE-O, and taking 
into account revision, holidays and disruptions to the school timetable, I was not able to complete the 16 week RAVE-
O programme over the course of one year.   
The implementation of the IE programme had similar time frustrations. As with RAVE-O, the amount of time spent on 
discussion and mediation was extensive. Even where I selected points for discussion rather than following the entire 
script, as detailed in the IE manual, the discussion was lengthy and children required extra time in order to complete 
the practical side of the lesson; lessons would carry over from one week to the next. The level of complexity also 
contributed to the time that it took for most children to complete the written pages.  
In addition to the greater number of students and the necessary greater allowance for discussion time in RAVE-O and 
IE, another reason that it took longer to cover the content was that I often deviated from the respective scripts to 
insert other activities. I introduced tasks that I felt consolidated a skill, such as when the class were asked to generate 
a list of cognitive strategies and explain why they would help in the upcoming IE task (IE Video 3: 17/11/2011); 
conveyed the concept in a different manner, such as when small groups acted out different meanings of the word 
‘plot’ for the class to guess and link to noun or verb (RAVE-O video 6: 3/11/2011); or enhanced strategy learning, such 
as the organisation activity discussed in section 5.2. Both programmes were flexible enough to allow this and the 
positive effect was that I was able to inject my personality and creativity into the planning of my lessons. Being able 
to deviate from the script also enabled me to ensure that a variety of learning styles were being met in the 
classroom, particularly in the remedial environment where I had to cater to multiple and often very specific learning 
needs. This was valuable, even if it added to the pressures on my time.  
A great frustration that I experienced when implementing these programmes was the time that the RAVE-O and IE 
lessons took away from the other activities that are expected to take place in the classroom. I have always been 
passionate about teaching through a topic that engages the children and which becomes the vehicle to teaching 
content alongside the necessary skills and concepts. An example of this is the detective theme that I designed to 
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coincide with RAVE-O’s ‘Word Detectives’. However, owing to the time taken up by the daily RAVE-O lessons and 
weekly IE lessons, I was unable to spend as much time on the theme work as I have in previous years and while I am 
not disputing the value of the RAVE-O lessons, I cannot help feeling that the children lost out in certain areas. These 
frustrations lead me not to doubt the value of RAVE-O, but to rethink its implementation.  
 
5.9 Concluding Remarks 
This research studied what happened to Grade 3 learners’ comprehension of text when Instrumental Enrichment and 
RAVE-O were implemented together. Chapter 5 reviews the finding of the qualitative data in relation to the 4 
research sub-questions:  
 Are there identifiable changes in learning disabled children’s ability to comprehend text when cognitive 
strategies are used explicitly? 
 Are children with learning disabilities able to apply the skills that they have learnt in RAVE-O and IE to different 
reading tasks? 
 How did children engage with RAVE-O and IE 
 What did I learn from combining RAVE-O and IE that informs my teaching practice? 
I have presented evidence in the qualitative data that has confirmed the benefits of using cognitive strategies 
explicitly. The incorporation of intentional and explicit cognitive strategies into the IE and RAVE-O curricula resulted 
in the children’s internalisation and independent use of strategies to solve problems in the learning environment. 
Their ability to use the strategies concurrently and effectively over the course of the project appeared to improve. 
Significantly, when the strategy use of typical learning disabled students (as identified in Chapter 1) was compared to 
the strategy use of the Intervention group, the results are encouraging. Over the period of implementation the 
children in my class appear to have become aware of a variety of strategies and have developed an understanding 
that certain strategies are more useful than others depending on the task.   
The data also highlights the importance that social interaction plays in the learning of words and concepts (Wolf, 2007). 
Critically, the development of a common language facilitated the consolidation of strategies. This enabled student 
driven discussion regarding strategies, concepts and skills and encourages meta-reflection on their independent use of 
the strategies as compared to their peers.   
This aspect of reflection and self-monitoring appeared to be a significant aspect of the taught metacognitive 
strategies. The data showed that the children who had internalised the imparted strategies were better able to 
reflect on their state of comprehension whilst reading and were the children who made the most gains in reading 
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comprehension. These children were also more competent goal setters than their peers and appeared to be able to 
target self-identified weaknesses intentionally.   
The use of discussion as an explicit cognitive strategy to improve receptive and expressive language was presented. 
Providing enough time for discussion offered the students opportunities to experiment with newly learned 
vocabulary and recount personal experiences and ideas as they related to the varied discussion contexts. This growth 
in vocabulary and ability to make links to different contexts has been shown to be critical for successful 
comprehension of text, as has the importance of the children’s reciprocity in the learning process.  
The focus on strategy teaching and learning appeared to boost the consolidation and application of skills and the 
concepts that were taught. This connects to the second question which investigates whether the LD children were 
able to apply the skills learnt in RAVE-O and IE to different reading tasks. The children’s ability to spontaneously 
discuss aspects of words such as the phonology, orthography, semantics, syntax and morphology increased over the 
course of the intervention. It appeared that they were more easily able to apply this knowledge to the decoding of 
words and as a result were able to decode words faster. By explicitly targeting each of the processing systems 
involved in reading, including the linguistic system, the children were able to draw this knowledge together for 
simultaneous use. Skills and strategies learnt in IE were also seen to be bridged to reading tasks. Examples of these 
are self-regulation, attention to detail, precision and accuracy, perseverance, goal setting, reflection and monitoring. 
Thus it would appear that together with an ability to transfer skills to different tasks, comprehension of text 
improved when RAVE-O and IE were implemented together.    
The third sub-question relates to the children’s engagement when IE and RAVE-O were brought together. It was 
suggested that the ‘stickiness factor’ of RAVE-O led to, not only the increased consolidation and recall of concepts, 
but to high levels of enjoyment. In combination with the engaging content and resources, the programmes 
encouraged engagement through the carefully considered progression of skills. Children were given ample 
opportunities to learn, discuss and consolidate concepts before they were expected to use these in different 
contexts, such as using new vocabulary in connected text. This ensured that the children experienced a level of 
competence, which in turn encouraged motivation, perseverance and risk taking in the classroom.    
It emerged that even as engagement and enjoyment complemented each other, they were not mutually exclusive. 
The data showed that engagement in a task is not so much about pleasure but about experiencing a feeling of 
competence. The satisfaction of persevering through difficult tasks and being aware of the resulting progress gives 
children a feeling of competence. A repertoire of strategies to test and apply are critical to endurance and ultimately 
to success and a feeling of competence.  
The fourth sub-question relates to my own experience when combining RAVE-O and IE for my teaching practice. My 
experience of implementing RAVE-O and IE in combination was overwhelmingly positive.  
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The depth of data that I was able gather from the children during the course of this research was compelling. First, 
the insightful comments made during lessons and in response to the interview questions were testament to the 
effort and enthusiasm of each class member, both for the research project itself and for the learning content. 
Second, the depth and pertinence of the contributions by the children verified the potential that lies within each and 
every child. When this was coupled with the power that each programme held in developing critical thinking skills, 
language, and comprehension of text, the results were exciting. Comparing my experiences from this project to my 
previous years of teaching experience, it is evident that the LD children all hold potential. However, when IE and 
RAVE-O were implemented together, the intentional development of the skills and strategies necessary for effective 
reading and importantly the opportunities for children to offer their views and insights, were greater.  
I found that critical to the success of the combined use of RAVE-O and IE was the degree to which I intentionally 
mediated strategies and transcendence. I made use of every chance, both planned and opportunistic, to reinforce the 
strategies and the variety of contexts in which they could be used. In this regard, it was my experience that the two 
programmes complemented each other very well. They were complementary in the predicted manner whereby they 
targeted different aspects and were reliant on different skills for success; RAVE-O in its use of thinking to improve 
language and reading and IE in its use of language and non-verbal modalities to improve thinking. Yet the 
simultaneous use of the principles of RAVE-O and IE produced something that had a value greater than the sum of its 
parts. Patently, this had pleasing effects on the children’s comprehension of text.   
Prior to the implementation of the programme I was wary of prescriptive curricula; therefore it was important to me 
that I find a way to implement the two curricula in a way that enabled me to inject my personality and previous 
teaching experience. I found that the two programmes lent themselves easily to supplementary activities and cross 
programme teaching. This, in my opinion, enhanced each individual programme and resulted in greater consolidation 
and transference of strategies and ultimately to greater improvements in comprehension of text.  
I did experience certain frustrations, mostly related to time. Each programme took a great deal more time to 
implement than had been planned. This had implications for my other curriculum obligations. Despite this, I am 
convinced of the efficacy of the combination and would, with minor changes, use this approach in my future teaching 
practice. I believe that the programme is well suited to both remedial and mainstream settings but I would encourage 
its use with the whole class owing to greater depth of vocabulary knowledge and varied experiences. I would extend 
the period of implementation to span two years so as to minimise the disruption to other curriculum commitments 
and would begin the programme earlier – in Grade 1 in the mainstream and Grade 2 in a remedial environment15. In 
this event I would also suggest that the junior version of IE is used.  
                                                          
15 In keeping with the RAVE-O guidelines, RAVE-O should only be introduced once the children have consolidated sound/ symbol 
relationships.  
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The quantitative data supports the use of RAVE-O and IE for the development of effective comprehension of text in 
LD children. Even though further in-depth research is required to identify more scientifically the impact of these 
programmes, the initial findings are positive. These are strengthened when viewed together with the qualitative 
data. The qualitative data describes how the children responded to the programmes and provides examples of the 
effect the implementation had on the learning that took place. These examples correspond with the results of the 
standardised tests and suggest how and why such gains in reading comprehension could have been achieved.  
I have learnt valuable lessons about teaching reading based on these results. I have learnt that it is imperative to 
address each processing system involved in reading; furthermore, it is critical that each system is addressed 
intentionally and explicitly. Children need to be taught meta-cognitive strategies and given opportunities to test 
these out in a variety of contexts.  
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Chapter 6 Conclusion and Recommendations 
 
The chief aim of this research was to investigate the effect that Instrumental Enrichment and RAVE-O when 
implemented together, had on Grade 3 learners’ comprehension of text. It sought to address questions 
about strategy learning, transference of skills, engagement and implications for teaching practice. 
A review of the literature has shown that when teaching reading to children with learning disabilities such 
as dyslexia, a logical, highly structured, multi-sensory teaching approach is required. This approach should 
be used intentionally and routinely, and in an integrated manner to allow time for reinforcement and 
encourage generalisation (Rose, 2009). RAVE-O and IE are examples of cognitive programmes which appear 
to meet the above criteria. Researchers claim that these programmes are able to redress specific aspects of 
the brain such as learning and memory, neural and cognitive development, and language and reasoning 
(Wolf, 2007; Feuerstein et al. 1980; Franks, 2010). Both IE and RAVE-O develop language and cognitive 
functioning but depend on different modalities to achieve this. RAVE-O is reliant on verbal performance 
where IE is not. I suggested that if IE and RAVE-O are implemented together, the strategies learnt in IE can 
be applied to learning to read and reinforced by the RAVE-O programme. This would benefit all LD children 
but I hypothosised that children with NLD and dyslexia would benefit the most.   
Existing classes in the school formed the Intervention and Comparison groups, each comprising 14 children 
with a variety of learning disabilities. Data was collected for 12 children in each class. By implementing the 
RAVE-O and IE programmes in the Intervention group only, I observed what happened to the performance 
of the participants when IE and RAVE-O were used together as compared to the Comparison group and 
whether the children were able to apply the cognitive strategies learnt explicitly in RAVE-O and IE into 
other tasks.  
When the qualitative and quantitative data were reviewed together, strong patterns emerged that were 
suggestive about the value of implementing RAVE-O and IE together. By comparing the pre-test and post-
test results of all the children in the study, I was able to determine a trend towards greater improvement in 
all areas of reading in the Intervention group, as seen in Table 6.1. 
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Table 6.1 Comparison of Average Gains across all Reading Areas 
Intervention group Average gain in standard points Comparison group 
4.7 Reading Comprehension -5.0 
2.4 Silent Reading 2.3 
8.2 Word Reading -2.4 
                 4.3 Reading Accuracy 1.4 
 
The differential improvements of the two classes in reading, as shown in Table 6.1, is important to note, but 
the scope of the study makes it impossible to understand what exactly brought about these changes. It 
cannot be concluded definitively whether this progress can be attributed to the combined implementation 
of RAVE-O and IE. It could be argued that the effect of the teachers’ different levels of experience and 
expertise contributed the discrepant results.  Yet a comparison of the reading comprehension results of the 
Intervention group and my class of 2010 also showed greater gains, as seen in Table 6.2. 
Table 6.2 Comparison of Reading Comprehension Gains across all Groups 
 Intervention group Comparison group 2010 Class 
Average SS gain in Reading Comprehension 4.7 -5.0 -3.5 
 
These results indicate that my class, the Intervention group, made greater gains in reading comprehension 
than both the comparison group and a similar class I taught in 2010 before I introduced the RAVE-O and IE 
pedagogic tools. 
The quantitative data analysed for relationships between disability and improved reading comprehension 
revealed that as hypothosised, in this instance, the students showing the most growth when the standard 
point gains were totalled, were Sifiso (34) and Jeremy (33) who presented with Dyslexia and NLD. The other 
student with dyslexia was Daniel and he too made good gains (22).   
These results may hold answers for teaching children with dyslexia and NLD. Even though it is not clear 
from this limited sample and lack of additional comparison groups whether the use of RAVE-O and IE in 
combination was the catalyst in measurably improving the ability of the LD children in my Grade 3 class to 
comprehend text, the apparent progress warrants further quantitative investigation using more rigorous 
scientific methods than the current research design allowed. 
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Compelling evidence about the benefit of implementing RAVE-O and IE together emerged from the 
qualitative data. It provided insight into how the programmes may have stimulated the progress we see in 
the quantitative data.  
I argue, based on the evidence in the literature that specific components need to be incorporated into a 
reading programme if the programme is to target reading comprehension effectively in LD children. These 
include the development of phonological awareness; decoding skills; a store of words that can be 
recognised automatically; effective retrieval of information from memory (rapid naming); fluency; 
vocabulary and grammatical knowledge; knowledge of story structure and text format; strategy 
consolidation; development of executive functioning; higher-order cognitive processes; and self-monitoring 
and self-correction strategies. The relevance of each component that made up both programmes was 
corroborated as was the importance of intentional and systematic reading instruction. I have demonstrated 
through the data how these components were targeted and developed systematically during the 
implementation of RAVE-O and IE. The data also revealed the crucial factor of how each of these 
components was intentionally delivered. Both the components and the delivery of this multi-modal 
approach contributed to the ‘stickiness’ of the message. 
The data showed that children receiving the intervention appeared to be able to: 
 learn strategies and transfer this knowledge to different contexts;  
 acquire terminology specific to both programmes;  
 improve their vocabulary, expressive language and higher-order thinking;  
 consolidate concepts and strategies through discussion and responsive listening;  
 develop self-monitoring strategies; and 
 apply feelings of competence to overcome and enjoy challenges.   
These findings left me wondering about the extent of the impact that these skills had on the assessment 
results seen above. Was there more to the success of the combined implementation than just the 
component parts? It also raises the question whether the impact of learning manifests in successive years.  
An analysis of the qualitative data for information about the delivery of the content revealed that the 
critical factors of intentionality and reciprocity, meaning, and transcendence were present. As mediator, I 
deliberately guided the mediated learning experience and intentionally drew attention to the stimuli. At the 
same time, the children demonstrated their cooperation in the learning situation. The comments made by 
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the children as described above, confirm their engagement and enjoyment in the lessons. Importantly, a 
more nuanced understanding of the distinction between engagement and enjoyment arose; for children to 
be engaged in a task, they did not necessarily need to enjoy the task.  Engagement was about experiencing 
the lesson as meaningful and developing an understanding of the significance and purpose of the content, 
and enjoyment was gained from the progress that resulted. This led to a feeling of competence which was 
shown to be a vital cognitive tool to motivating behaviour and to increased perseverance and continued 
engagement in challenging tasks.   
In my delivery of RAVE-O and IE I consciously strove for transcendence of skills. In this endeavour I 
supplemented both the IE and RAVE-O programmes with concepts from the other and intentionally 
mediated these skills and concepts to different contexts. The common ground between the two 
programmes was sufficient to create an almost seamless join as each programme enhanced the other. The 
strength of IE as a frame in facilitating children to learn in a particular way, helped them understand when 
reading is hard and what to do in this event. Andrew reported to enjoy IE because he was able to succeed 
without undue emphasis on his reticence to communicate verbally and because of the opportunity offered 
in IE to improve thinking skills, he was able to apply these in the more verbally demanding RAVE-O lessons. 
The fact that the children were able to take the individual reading and thinking skills and generalise these to 
reading tasks such as reading comprehension shows that the MLE created by implementing IE and RAVE-O 
together, has been successful in helping these LD children to apply skills and concepts learned in one 
context to another. Through the undertaking of this study, I am much more cognisant of the need to be 
intentional and explicit about the strategies used for learning and now place greater importance on 
encouraging LD children to be metastrategic. It is evident to me that lesson plans (in any subject) should 
include specific mention of relevant strategies to guarantee their introduction during the lesson; it should 
not be left exclusively to incidental opportunity. Patently, this is more important in the early grades when 
we strive for informal learning through what appears to be ‘play’. 
The incorporation of RAVE-O and IE into my teaching practice was for the most part an enjoyable and 
satisfying experience. The suggested effect that the programmes had on the progress of the children was 
compelling. In addition, the opportunity it provided to elicit the voices of the children was inspiring. Both 
programmes permitted deviation and supplementation and as a result I believe I was able to meet the 
individual needs of the children in my class and incorporate my own teaching style. While I advocate 
adaptions of each programmes to suit the context and the teacher, I am aware that this can only happen 
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once the teacher is wholly familiar with the programme as it was designed to be implemented. Indepth 
teacher knowledge of theory and practice is critical if they are to avoid omitting vital components from the 
programmes and translating underlying principles inaccuratly, thereby limmiting the consistency and 
quality of instruction. Still, it is appealing that these porgrammes are adaptable and even though this may 
make the study difficult to reproduce, which is essential for greater insight into the effectiveness of 
combining RAVE-O and IE within the larger education context of South Africa, the fact that the combination 
of RAVE-O and IE is versatile and can be adapted to different contexts, potentially suits the diverse 
educational needs of the South African teachers and children.  
Though the need for additional research is required, it is my belief that the apparent success of the 
programme as it was implemented in this study, points toward likely success in addressing reading 
comprehension deficits if the combination of RAVE-O and IE are extrapolated to the greater South African 
context. Presently the South African education system is under pressure to improve literacy rates. IE and 
RAVE-O may offer valuable solutions as they target language and vocabulary growth, strategy development, 
address the underlying processing systems involved in reading and facilitate their simultaneous use. The 
clearly set out and easy to follow curricula reduce the burdens placed on teachers when having to learn and 
implement a new system and encourage a level of consistency. The supplementary research indicated is 
necessary in terms of developing and adapting the program to be applied in a South African context and to 
determine whether combining the IE program with RAVE-O would significantly influence the results in this 
context.  
A limitation of this study is that only one of the IE instruments, Organisation, was used. It would be useful 
to investigate what happens to LD children’s reading comprehension when all twelve IE instruments are 
used in combination with RAVE-O. Since each of these follows the other sequentially and increase in 
difficulty, this can only be achieved over time. As suggested previously, the use of the junior version of IE 
for this age group may facilitate speedier progression through the instruments.  
This exploratory study has highlighted the necessity for much more detailed and systematic investigation in 
order to determine conclusively the impact that the combined use of RAVE-O and IE has on the reading 
comprehension of learning disabled (and mainstream children). A longitudinal, controlled evaluation 
comparing different reading intervention programmes is suggested. Four comparison groups could each 
receive intervention of either: RAVE-O; IE; a combination of RAVE-O and IE; and control programme, to 
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compare the effects of each programme on the reader’s comprehension of text. This will also help to 
determine the relationships between the variables of each intervention and how these may have impacted 
the learning that took place. This will enable a clearer understanding of the comparative strength of 
combining RAVE-O and IE.   
I will undoubtedly continue to use RAVE-O and IE in my teaching practice with minor adaptations. In order 
to alleviate the time pressures that I experienced, I suggest that the 16 week RAVE-O programme is 
extended over a two year period and is begun earlier than Grade 3. Rather than a pull out system that 
remediates to small groups, I propose that the benefits of whole class instruction enhance the depth of 
language generated and opportunities for peer mediation.  
Daniel said that IE “teaches you not to give up. That could help you at home or with school work – 
anywhere, it could help you persevere. Ja, don’t give up no matter what!” (Interview 1: 3/02/2012). 
Certainly this attitude has fostered confidence in this dyslexic young man. His growing understanding that 
reading is a process, his greater understanding of phonology, orthography, semantics, syntax and 
morphology of words, together with his improved ability to draw on and use a variety of strategies, has 
resulted in unanticipated reading progress and even more importantly, as he explained, “Miss Glendinning I 
have such a feeling of competence.” This is something that one would like all beginning readers to feel.  
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Appendix B. Interview Schedule 
 
Interview questions to be conducted on completion of the programme implementation to find out the children’s 
understanding of reading in general, their feelings regarding themselves as a reader and their views on the 
intervention that they received. 
Proposed questions regarding RAVE-O 
1. What is reading? 
2. Why do we need to read? 
3. Do you ever read books that are not for homework?  
4. Are you a good reader? 
5. What part of reading is the hardest for you? 
6. Do you always understand what you are reading? What do you do if you don’t understand? 
7. Have you enjoyed the RAVE-O lessons? Why 
8. What did you enjoy the most about RAVE-O?  
9. What didn’t you enjoy about RAVE-O? 
10. What did you learn from RAVE-O? 
11. Do you think RAVE-O has helped to improve your reading?  
 
Proposed questions regarding IE 
1. Did you enjoy organisation of dots? 
2. Was it difficult for you in the beginning? 
3. Did it get easier? 
4. Have you used organisation in other areas of your life? 
5. How can you use organisation in reading? 
6. Have you used ‘The Sunny Plan’? 
7. Have you learnt new words? 
8. Did you enjoy comparison? 
9. What parts of comparison were difficult for you? 
10. Have you used the strategies learnt in comparison in other areas of your life? 
11. Do you think you use comparison when you are reading? 
12. Has IE helped you to improve your school work? 
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Appendix C. Consent Form: Use if school as research site        
   
Dear …… 
As you are aware I am preparing to carry out a study for my Masters degree at The University of Witwatersrand. My 
research is aimed at identifying a programme that most effectively meets the needs of children with learning 
disabilities when learning comprehension strategies.  My research topic is: The implementation of Instrumental 
Enrichment and RAVE-O in developing comprehension of text in a school for children with learning disabilities.  
This research will be carried out in my grade three class where I will be implementing IE and RAVE-O as part of the 
regular timetable. Their progress, as determined by standardised assessments, samples of work and observations, 
will be compared against the other grade three class which serves as the control group. The control class will not be 
receiving IE and RAVE-O at this time, but will continue to receive reading intervention and Cognitive Enrichment 
which forms part of the normal curriculum. 
I would be grateful if you would give your permission for me to carry out these research projects at your school and 
to have access to the yearend standardised test data. I will keep you updated of the findings so that you will be able 
to use the data to inform future implementation of reading programmes in general and IE and RAVE-O in particular at 
school.  
The strictest confidentiality measures will be taken. The school name and student names will be kept completely 
confidential at all times and characteristics of children that may lead to identification will be changed. Privacy will be 
maintained in all published and written data resulting from the study. 
The data that is collected under the regular practice of the school, such as the standardised assessments, will be 
returned to the school archives as is the school custom. Any additional data collected will be kept in a locked 
cupboard and will be destroyed after three years.  
There are no foreseeable risks to the school or the participants in the study as most of the study takes place within 
the regular day to day running of the class. Instead the school and the participants stand to benefit from the 
programmes implemented during the study as well as the results of the study, which can be used to inform best 
practice at the school. Neither the school nor the participants will receive remuneration for their participation. Any 
information learned by the researcher during this study, will have no impact on the school, the grade three 
participants or the teacher of the control group. 
As I am the class teacher, there will be no additional time involvement, and the programmes will be implemented 
during the scheduled slots set for this purpose.  
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If you have any concerns about participation, or any questions about the study, I would be happy to share more 
information about the study with you. Please be advised that your participation is voluntary. If after having read this 
form and you agree to the school’s participation in the study, you still have the right to withdraw your consent or 
discontinue participation at any time without penalty.  
 
Yours faithfully, 
 
Joanne Glendinning 
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Appendix D. Consent Form: Teacher of the Comparison group  
          
Dear ……. 
As you are aware I am preparing to carry out a study for my Masters degree at The University of Witwatersrand. My 
research is aimed at identifying a programme that most effectively meets the needs of children with learning 
disabilities when learning comprehension strategies.  My research topic is: The implementation of Instrumental 
Enrichment and RAVE-O in developing comprehension of text in a school for children with learning disabilities. 
The findings will be used to guide choice and implementation of reading programmes in general and IE ad RAVE-O in 
particular at Bellavista. 
This research will be carried out in my grade three class where I will be implementing IE and RAVE-O as part of the 
regular timetable. Their progress, as determined by standardised assessments, samples of work and observations, 
will be compared against your grade three class which serves as the control group. Your class (control group) will not 
be receiving IE and RAVE-O at this time, but will continue to receive reading intervention and Cognitive Enrichment as 
is your current practice.  
I would be grateful if you would give your permission as the teacher of the control group, to participate in this study. 
The strictest confidentiality measures will be taken. The school name, student names and your name will be kept 
completely confidential at all times. Privacy will be maintained in all published and written data resulting from the 
study. 
The data that is collected under the regular practice of the school, such as the standardised assessments, will be 
returned to the school archives as is the school custom. Any additional data collected will be kept in safekeeping and 
will be destroyed after three years.  
There are no foreseeable risks to the participants in the study as most of the study takes place within the regular day 
to day running of the class, and your current teaching practices will not be impacted on. You will not receive 
remuneration for your participation in this study. Any information learned by the researcher during this study, will 
have no impact on the school, the grade three participants or yourself. 
If you have any concerns about your participation, or any questions about the study, I would be happy to share more 
information about the study with you. I can be contacted on 082 330 #### Please be advised that your participation is 
voluntary. If you agree to participate in the study after having read this form, you have the right to withdraw your 
consent or discontinue participation at any time without penalty.  
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Please complete, sign and return the form below, indicating whether you agree or do not agree to participate in the 
study. Please also state that you are 18 years or older.  
Yours faithfully, 
 
Joanne Glendinning 
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Appendix E. Consent Form: Students   
 
Dear Grade Threes 
You all know I am studying at university so that I can be a better teacher. I would like your help with a project that I 
have to do for university.  
I think that RAVE-O and IE are very good programmes. I want to see if they can help you to improve your reading 
comprehension. 
We will have a RAVE-O lesson everyday and two IE lessons per week. I will look at your reports from last year and 
compare them to the reports you will get at the end of this year. I will look to see how much your reading 
comprehension has improved. I will also look at the work that you do to see if it is getting easier for you. If the work is 
easy for you, then I know that you have improved and maybe RAVE-O and IE have helped. At the end of the year I will 
ask you questions to find out what you think about RAVE-O and IE. I will ask you how much you enjoyed them and if 
you think they helped you.    
Afterwards I have to write a research report. In a research report I tell my professors what I have found out and if I 
still think that RAVE-O and IE are the best programmes to use. When I write my report I will not use the name of the 
school or your names so no one will know who you are. 
You do not have to take part in this study. If you do not want to, we will change your therapy times so that you will 
not be in the class when we have our RAVE-O and IE lessons. Even if you decide to be part of the study, you are 
allowed to change your minds later.  
If you agree to be part of the study please sign the form below.   
Yours faithfully 
 
Miss Glendinning 
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Student Consent Form       
For the research study titled: The implementation of Instrumental Enrichment and RAVE-O in developing 
comprehension of text in a school for children with learning disabilities. 
 
I __________________________________________ am willing / not willing to take part in the research study to find 
out if IE and RAVE-O help to improve reading comprehension. This research will take place in 2011 by Miss Glendinning.  
 
I am 18 years or older (Please tick)             yes __________   no ___________ 
 
Signature: ______________________   Date: ______________________ 
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Appendix F. Consent Form: Parents  
Dear Grade Three Parents                                                                                                                            
As most of you are aware I am preparing to carry out a study for my Masters degree at The University of 
Witwatersrand. My research is aimed at identifying a programme that most effectively meets the needs of children 
with learning disabilities when learning reading comprehension strategies.  My research topic is: The implementation 
of Instrumental Enrichment and RAVE-O in developing comprehension of text in a school for children with 
learning disabilities. The findings will be used to guide choice and implementation of reading programmes in 
general at this school. The advantages and disadvantages of Instrumental Enrichment a thinking skills programme 
and the benefit of using RAVE-O to improve reading comprehension will be documented. 
This research will be carried out with the learners in Grade Three G. I will be implementing IE and RAVE-O as part of 
the regular timetable. Their progress, as determined by standardised assessments, samples of work and 
observations, will be compared against Grade Three T, which serves as the control group. The control class will not be 
receiving IE and RAVE-O at this time, but will continue to receive reading intervention and Cognitive Enrichment as 
per the curriculum. 
I would be grateful if you would give permission for your children to participate in this study and for me to have 
access to any data gathered during the study. The strictest confidentiality measures will be taken. The school name 
and student names will be kept completely confidential at all times and any identifying characteristics of the children 
will be changed. Privacy will be maintained in all publications and written data resulting from the study. 
The data that is collected under the regular practice of the school, such as the standardised assessments, will be 
returned to the school archives as is the school policy. Any additional data collected will be kept in a locked cupboard 
and will be destroyed after three years.  
There are no foreseeable risks to the participants in the study as most of the study takes place within the regular day 
to day running of the class. Instead it is expected that the participants stand to benefit from the programmes 
implemented during the study as well as the results of the study, which can be used to inform best practice at the 
school. The participants will not receive remuneration for their participation.  
As I am the class teacher, there will be no additional time involvement, and the programmes will be implemented 
during the scheduled slots set for this purpose.  
If you have any concerns about the participation of your child, or any questions about the study, I would be happy to 
share more information about the study with you. I can be contacted on 082 330 ####. Please be advised that your 
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participation is voluntary and you have the right to withdraw at any stage of the process, without penalty. Nether will 
there be a penalty imposed if you decide not to participate.  
After having read this information regarding your child’s participation in this study, please complete, sign and return 
the form below, indicating whether you agree or do not agree for your child to participate in the study.  
Yours faithfully, 
 
Joanne Glendinning 
 
Parent Consent Form       
For the research study titled: The implementation of Instrumental Enrichment and RAVE-O in developing 
comprehension of text in a school for children with learning disabilities. 
 
I __________________________________________ am willing / not willing for my child to participate in the research 
study on the implementation of Instrumental Enrichment and RAVE-O in developing comprehension of text, to be 
conducted in 2011 by Joanne Glendinning with the grade three learners.  
 
I am 18 years or older (Please tick)             yes __________   no ___________ 
 
Signature: ______________________   Date: ______________________ 
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Appendix G. Video Consent Form: Students 
           1 August 2012 
Dear Grade Fours 
Thank you for agreeing to be part of my study about improving reading comprehension last year. You will remember 
that you gave Fleur permission to video some of our IE and RAVE-O lessons. I would like your permission to use 
information from these videos in my research. I would also like to use a few photographs in my research report. These 
are the photographs that I want to use. 
 
 
I have been asked to present the findings of my research at a conference about reading. I would be grateful if you 
would give me your permission to use the information, including photographs that I collected during the research in this 
presentation, and any others that I may be asked to present.  
You do not have to give your permission for me to use the videos or the photographs. If you decide that you don’t mind 
me using this data, you are allowed to change your mind later.  
If you agree, please sign the form below. 
Yours faithfully, 
 
Miss Glendinning 
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Pupil Consent Form for Access to existing Video Data  
For the research study titled: The implementation of Instrumental Enrichment and RAVE-O in developing 
comprehension of text in a school for children with learning difficulties. 
I ______________________________________ am willing / not willing for the existing video data (collected in 2011 by 
Fleur Durbach) to be accessed and referenced in the research study on the implementation of Instrumental Enrichment 
and RAVE-O in developing comprehension of text conducted by Joanne Glendinning. 
I am 18 years or older (Please tick)    yes _____________     no ________________ 
 
 Signature: ________________________  Date: _____________________ 
 
 
_________________________________________________________________________________________________ 
Pupil Consent Form for use of photographs obtained from the Video Data  
For the research study titled: The implementation of Instrumental Enrichment and RAVE-O in developing 
comprehension of text in a school for children with learning difficulties. 
I ______________________________________ am willing / not willing for the identified stills to be used in the 
research report of the study on the implementation of Instrumental Enrichment and RAVE-O in developing 
comprehension of text conducted by Joanne Glendinning. 
I am 18 years or older (Please tick)    yes _____________     no ________________ 
 
 Signature: ________________________  Date: _____________________ 
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Pupil Consent Form for Public Presentation of Data 
For the research study titled: The implementation of Instrumental Enrichment and RAVE-O in developing 
comprehension of text in a school for children with learning difficulties. 
I ______________________________________ am willing / not willing for data and stills collected by Joanne 
Glendinning and Fleur Durbach for the study on the implementation of Instrumental Enrichment and RAVE-O in 
developing comprehension of text to be used in public presentations by Joanne Glendinning.   
I am 18 years or older (Please tick)    yes _____________     no ________________ 
 
 Signature: ________________________  Date: _____________________ 
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Appendix H. Video Consent Form: Parents 
1 August 2012 
Dear Grade Four Parents 
Last year I solicited your consent to carry out my Master’s degree research project with your children as participants in 
this study. You may recall that my research was to identify a programme that most effectively meets the needs of 
children with learning disabilities when learning reading comprehension strategies. The topic of my research being: The 
implementation of Instrumental Enrichment and RAVE-O in developing comprehension of text in a school for children 
with learning disabilities. I obtained permission for your children’s participation in the study and to digitally record a 
post-intervention interview with the children.  Over the last 6 months I have been analysing the data that I collected 
during the implementation of RAVE-O and IE and drawing these findings together in the form of my research report. 
The results have been positive. 
You will also remember that Fleur Durbach’s research was linked to mine. She studied the role of the teacher in the 
process of developing comprehension strategies for children with learning disabilities.  Fleur obtained your permission 
to video record a selection of lessons. I have since realised that referencing some of the teaching and learning moments 
that were captured on these video recordings would greatly enhance my research report. I am therefore writing to 
request your permission to access and reference the video data that Fleur collected in my research report. In addition I 
would also like to use a selection of stills obtained from the video. These can be seen below.  
 
 
I have been invited to present the findings of my research at a reading conference. I would therefore also like your 
permission to use the same data, including stills, for this and any other opportunities I may have to present my 
research.  
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I would be grateful for your consent to the above requests.  The terms of our agreement remain the same. I.e. the 
strictest confidentiality measures will be taken; the school name and pupil names will be changed; and privacy will be 
maintained in all publications and written data resulting from the study.  
After having read this information, please complete, sign and return the form below, indicating whether you agree or 
do not agree to my access of the video data and use of stills in my research report; and to my use of the data in any 
public presentations that may arise. If you have any concerns or questions, I would be happy to discuss this further. I 
can be contacted on 082 330####. Please be advised that your permission for the above requests is voluntary and you 
have the right to withdraw at any stage of the process, without penalty.  
Yours faithfully, 
 
Joanne Glendinning 
 
______________________________________________________________________________________________ 
Parent Consent Form for Access to existing Video Data  
For the research study titled: The implementation of Instrumental Enrichment and RAVE-O in developing 
comprehension of text in a school for children with learning difficulties. 
I ______________________________________ am willing / not willing for the existing video data (collected in 2011 by 
Fleur Durbach) to be accessed and referenced in the research study on the implementation of Instrumental Enrichment 
and RAVE-O in developing comprehension of text by Joanne Glendinning. 
I am 18 years or older (Please tick)    yes _____________     no ________________ 
 
 Signature: ________________________  Date: _____________________ 
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Parent Consent Form for use of the following Stills obtained from the Video Data  
For the research study titled: The implementation of Instrumental Enrichment and RAVE-O in developing 
comprehension of text in a school for children with learning difficulties. 
I ______________________________________ am willing / not willing for the identified stills to be used in the 
research report of the study on the implementation of Instrumental Enrichment and RAVE-O in developing 
comprehension of text by Joanne Glendinning. 
I am 18 years or older (Please tick)    yes _____________     no ________________ 
 
 Signature: ________________________  Date: _____________________ 
 
________________________________________________________________________________________________ 
Parent Consent Form for Public Presentation of Data 
For the research study titled: The implementation of Instrumental Enrichment and RAVE-O in developing 
comprehension of text in a school for children with learning difficulties. 
I ______________________________________ am willing / not willing for data and stills collected by Joanne 
Glendinning and Fleur Durbach for the study on the implementation of Instrumental Enrichment and RAVE-O in 
developing comprehension of text to be used in public presentations by Joanne Glendinning.   
I am 18 years or older (Please tick)    yes _____________     no ________________ 
 
 Signature: ________________________  Date: _____________________ 
